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UTAH AGRICULTURAL EXPERIMENT STATION 
BIENNIAL REPORT 
THE OBJECTIVE of an agricultural experiment station is to help the fanner solve the technical problems of agriculture that he 
has neither the money, time, nor technical skill to solve himself. 
For sixty-two years now the Utah Station has been concerned with 
the problems peculiar to the state, problems of range management 
and of range cattle and sheep production, problems of fanning 
under dry land conditions, and problems of irrigation agriculture. 
Many problems have been solved. There is hardly a farm practice 
today that has not been influenced by the research of the agricultural 
experiment station. But new problems are constantly arising to 
challenge the scientist. Utah's agriculture is rapidly becoming more 
intensive and more highly specialized. The intensive use of the 
soil creates more soil management problems, more insect pests, 
more plant and animal diseases, and many other problems. Con-
tinued irrigation creates problems of drainage. Changes of popla-
tion create marketing problems. Research has also extended into 
the fields of rural community living, rural housing, and rural health. 
Much of the new research being initiated by the agricultural 
experiment station is cooperative work with other state experiment 
stations and with the United States Department of Agriculture. This 
makes available more trained personnel and wider facilities, and 
insures a quicker solution to the many problems investigated. 
Many of the station research projects have been completed 
during the biennium and new studies have been undertaken. Other 
projects have been revised in line with the changed agricultural 
problems in the state. Many of the new projects are concerned with 
economic problems, with marketing of agricultural products, with 
control of insect pests and plant diseases, and with the effects of 
insecticides on the soil and on animals and men who consume the 
products that have been treated with the insecticides. Others are 
outlined to study problems of human nutrition in relation to disease 
and tooth decay, to develop house plans that will serve fann families 
in the area more adequately, to study land utilization and com-
munity assets. 
More intensive studies have been initiated to detennine the 
most efficient methods for the distribution and application of irriga-
tion water, together with the application and use of commercial 
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fertilizers. Studies on the nutritive value of range forage in different 
parts of the state for sheep and cattle, and the use of mineral and 
other supplements to correct nutritional deficiencies have been 
expanded. In general the new research program has been focused 
more specifically on studies that will point toward the more effective 
and efficient utilization and conservation of our natural resources 
and for the control of insect pests, diseases, and noxious weeds 
which now restrict the production of both crops and animals on 
the fanns and ranges of Utah. 
ADVANCES IN RESEARCH 
D URING the past two years the research work of the Utah Station has yielded much information that should improve agricultural 
production and help solve agricultural marketing problems. Space 
in this report will not permit a summary of the work on each project. 
Just a few of the findings are outlined here. Others have been pub-
lished during the biennium in bulletins, circulars, technical publica-
tions, or Farm and Home Science. still other research has not 
progressed far enough to report general conclusions. However, many 
more statements could be written that would outline results of 
research just as helpful to the fanner as the ones mentioned here. 
A list of active research projects will be found on page 14 
which will give a more complete picture of the work in progress. 
IMPROVED GRAss-LEGUME COMBINATIONS 
DOUBLE PASTURE YIELDS 
Good irrigated pastures are now producing the equival~nt of more 
than five tons of alfalfa hay per acre as compared with three tons 
from ordinary pastures. This yield is the result of the adoption of 
improved mixtures of grasses and legumes suited to the soil and 
climate. 
In a study of forage plant combinations made by the Utah 
Station over the past few years the top combinations yielded more 
than twice as much forage as the old standard recommended mixture 
when measured in terms of milk production and total digestible 
nutrients. Some of the higher producing species include orchard 
grass, smooth brome, tall oatgrass, ladino clover, and wilt-resistant 
alfalfa. 
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OXYGEN INCREASES HATCHABll..ITY OF TURKEY EGGS 
Low production and high cost of turkey poults in the mountain 
area have been associated with low egg hatchability. Under normal 
commercial conditions only about 63 percent of the eggs hatch. 
Research workers at the Utah Station have found that by adding 
oxygen, egg hatchability can be increased about 30 percent. A 3 
percent increase in hatchability will pay the cost of the oxygen. At 
one hatchery alone the increased hatchability was estimated to be 
worth $30,000 in 1950. In the future, use of oxygen should increase 
the number of poults available from local hatcheries and also 
decrease the cost of poults to the growers. 
Mortality of poults also is materially reduced when the time 
interval between hatching and brooding is reduced. Increased 
hatchability will ultimately result in lowered unit cost of poults 
and a large financial saving in the cost of producing turkeys. This 
should also encourage the further development of egg production 
and hatchery enterprises in Utah and make it possible to produce 
and hatch a larger percentage of baby chicks and poults within the 
state than at present. 
ALFALFA SEED YIELD DOUBLED THROUGH RESEARCH 
Alfalfa seed production in Utah has more than doubled during the 
past three years over the previous fifteen year p·eriod. This expansion 
in production is primarily the result of the control of alfalfa insects, 
especially lygus bugs, by correctly timed dusting and by the provi-
sion for adequate pollination by honey or wild bees. 
Twenty years of research on the causes of low alfalfa seed 
yield in the state by Utah Station scientists working cooperatively 
with men from the U. S. Department of Agriculture has culminated 
in the development of an alfalfa seed production program that has 
caused the average state yield of seed to increase from less than 
100 pounds an acre to 350 pounds. Some farmers have harvested 
crops in excess of 1000 pounds an acre. Last year alone the direct 
benefits of this research meant more than a million dollars to farmers 
of Utah. Application of the recommended techniques in other states 
has also increased the income to their farmers. 
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EXPENSES Up FOR SHEEP MEN 
Studies by the Utah Station of factors entering into the economic 
success of sheep and cattle raising in Utah show that income and 
expenses have increased for both industries. However, while 
income has increased in about the same relative amounts, operating 
expenses of sheep raisers have increased much more than those of 
cattle raisers. Furthermore a much larger part of the expenses of 
operating sheep ranches are cash expenses. This discloses the reason 
for the marked liquidation in sheep numbers in the West and the 
shift of range resources to cattle. Cattle operators have been getting 
relatively higher returns because their expenses have increased less. 
PHOSPHORUS SUPPLEMENTS FOR SHEEP MAKE Up 
DEFICIENCIES IN RANGE FORAGE 
Range forage, especially on the winter range, is often deficient in 
phosphorus, one of the chemical elements essential to normal 
animal growth and health. This is the conclusion reached from an 
extensive and detailed study of the nutritive value of range plants 
in relation to soil type and composition made by the Utah Station 
on both desert and mountain ranges of Utah. The Station has 
experimented with methods and amounts of supplying additional 
phosphorus to permit maximum gains by sheep on the range. In 
these tests conducted over two seasons with different amounts of 
monosodium phosphate provided every other day to sheep of six 
ages it was found that the highest gains tended to be produced 
where each sheep received 13 grams of the chemical at each ad-
ministration. Further research will be undertaken before definite 
recommendations on amounts to use under various situations will 
be made. 
COLUMBIA CROSS LAMBS OUTYIELD RAMBOUILLETS 
Studies to find the most profitable sheep breeding practices for 
the Intermountain Area have shown that lambs produced from 
breeding grade Rambouillet ewes to Columbia rams were heavier, 
had more open faces, fewer body folds, graded higher in desirable 
body type, and as yearlings had longer fleeces averaging about one 
pound heavier as grease wool. At current prices the difference 
amounted to a gain of $2.25 per ewe per year where Columbia sires 
were used. 
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In these studies a band of more than 900 grade Rambouillet 
ewes were bred either to Rambouillet or Columbia rams. The lambs 
sired by these two breeds have been compared each year for five 
years. Those from Columbia sires definitely surpassed those from 
Rambouillet, being consistently heavier at birth and heavier and 
fatter at weaning time so that more were sent directly to market. 
The average number of Columbia-cross lambs weaned per hundred 
ewes exceeded the number of Rambouillet lambs. 
DOLOMITIC LIME GRIT DETRIMENTAL TO 
EGG PRODUCTION 
Limestone is valued by poultrymen as a source of grit with double 
value. It furnishes the chicken gizzard with essential feed grinding 
power and it provides the calcium needed for eggshell formation. 
All limestones are not alike, however. There are dolomitic lime-
stones that carry a high proportion of magnesium as well as calcium 
and high-calcium limestones that contain little or no magnesium. 
That magnesium limestone was not as satisfactory for chicken 
grit as high calcium limestone was discovered by the Utah Station 
many years ago. However, the question has remained as to just 
how much economic loss may be caused by the use of dolomitic 
type grit. Recent experiments to find an answer to this question 
were conducted by the Station. Some 600 laying White Leghorn 
pullets were divided into 12 lots, all fed alike except for grit and 
mineral supplement. Magnesium was provided in the grit or in 
the mash for some of the pens. High calcium limestone was pro-
vided for others. Various calcium-magnesium combinations were 
given still other pens. For the 7-month period from February to Aug-
ust the pens' with no magnesium in the grit or in the mash produced 
an average of 85 eggs per hen. The pens with magnesium in both 
grit and mash produced only 50 eggs per hen in the same period. 
The megnesium produced a laxative effect and caused nervousness 
as well as reducing egg production. Such information demonstrates 
that poultrymen will make more profit by using only high-calcium 
limestone which is available in Utah at low cost. 
TURKEYS MORE SENSITIVE TO DDT THAN CmCKENS 
Immature turkeys seem to be the only animals that are poisoned 
by amounts of DDT ordinarily used to dust· alfalfa for lygus bugs 
or weevil. In an intensive investigation at the Utah Station alfalfa 
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hay from field plots dusted with DDT and other new insecticides 
at different rates usually used for insect control was fed to chicks, 
turkeys, hogs, and lambs to learn if enough residue would be left 
on the hay to aHect such animals or their products. DDT fed in 
this way was found to accumulate in the fatty tissues of the animals 
and in milk and eggs, but no poisonous effect ' could be discerned 
. on any of these animals except immature turkeys which developed 
typical symptoms and were killed by a DDT level of 200 parts per 
million. Chickens fed the same level of DDT were not aHected. 
Since turkeys are frequently pastured, poultrymen are warned to 
avoid putting poults on ranges where DDT has been applied for 
insect control. 
PRUNING METHODS STUDIED UNDER 
UTAH CONDITIONS 
Pruning methods adapted to one part of the country may be ill 
adapted to another. Pruning is only an artificial means of bringing 
fruit trees into such balance with available moisture, sunshine, air 
movement, and other natural influences that vary from place to 
place, tliat the grower may obtain good crops of high quality fruit. 
There exists such a wide range of environmental factors in different 
localities that the best way of determining the best pruning prac-
tices for any relatively new orchard locality is to set up experiments 
with different types of pruning and keep accurate records of per-
formance over the years. This has been done by the Utah Station 
for peaches at the horticulture experimental farm at North Ogden. 
Trees were planted in 1945. Four different pruning systems were 
initiated in 1948. By 1949 conspicuous differences in the yield of 
these young trees were evident. 
Taking only fruit above 2'14 inches in diameter, the trees pruned 
by the conventional method used by a majority of growers yielded 
at the rate of about 160 bushels per acre, trees pruned severely as 
done by a considerable number of growers yielded at the rate of 
only about 61 bushels. On the other hands, trees given the lightest 
type of pruning produced at the rate of 218 bushels, while the rate 
of yield with the fourth or '10ng" method was 247 bushels. The 
final conclusions as to the best method for the area cannot be reached 
until the trees have passed full maturity and show what the effects 
of these systems may be over a long period of production under 
varying seasonal conditions. 
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EFFECTS OF FERTaIZERS, IRRIGATION, AND SOn. 
MANAGEMENT PRACTICES INTERRELATED 
The amount of water used and the timing of irrigation has a definite 
effect on the value received from the fertilizer used in the produc-
tion of any crop. In tum the effectiveness of both water and ferti-
lizer is limited by the, soil management practices followed. 
In the past most experiments have been designed to measure the 
effect of one factor on crop production. Research now under way 
at the Utah Station is so designed that the interrelation of various 
factors on each other can be measured. These factors are being 
measured on the crops in a farm rotation. The first crop grown in 
this rotation was sugar beets. It is being followed by alfalfa. The 
research is part of a regional study being conducted cooperatively 
with the U. S. Department of Agriculture with financial assistance 
from various commercial companies. 
The sugar beet phase of the study showed that the optimum 
spacing of sugar beets is about 20 inches by 12 inches, 20 inches by 
15 inches, or 22 inches by 12 inches. Early seedbed preparation 
with fall plowing was found important in high yields. Use of 
phosphorus and nitrogen fertilizers was shown desirable on most 
Utah soils, the amounts depending on soil tests. The value re-
ceived from the fertilizer was found to be related to the amount 
and timing of the irrigations. Evidence from these tests suggests 
that sugar beets should be kept moist and growing rapidly during 
the early part of the season. If only one or two irrigations are to be 
given these should be before the plants begin to suffer for want of 
water. Once sugar beets are well established their growth ap-
pears to be affected much more by fertility conditions than by smaIl 
variations in moisture. On the other hand, when sugar beet soils 
become very dry, fertilizers have little influence on yfeld. When 
irrigations are properly applied yields may be markedly increased 
with less than half the irrigations currently used. 
NEW BARLEY RELEASED 
In the spring of 1950 Bonneville, a new variety of spring barley 
developed at the Utah Station, was released for registered seed 
production in both Oregon and Utah. This variety had outyielded 
Vel von by about 20 percent in a series of 23 tests conducted in 11 
western states and 3 Canadian provinces. It has produced the high-
est yields of any barley ever tested in Utah. It ranked first among 
10 BULLETIN 343 - BIENNIAL REpORT 
25 of the leading varieties and strains from all stations doing barley 
breeding. It is especially adapted to fertile irrigated lands in sec-
tions where the season is fairly long and is not recommended for 
submarginal land. 
The variety was distributed to 12 certified seed growers in the 
spring of 1950 and is now ready for general distribution through 
the Utah Crop Improvement Association. There will be from 
12,000 to 15,000 bushels of seed available for planting in 1951. These 
growers found that it yielded 10 to 20 percent better than Velvon 
and is superior in straw strength and disease resistance. 
APRICOT A HIDDEN SOURCE OF DESTRUCTIVE 
STONE-FRUIT Vmus 
During the past biennium research at the Utah Station disclosed 
the fact that the apricot can serve as a symptomless carrier of the 
western x virus of peach. This same virus causes little cherry disease 
as well as wilt and decline, a more severe cherry ailment. This 
means that the apricot can easily serve as an undetected reservoir 
of this insidious virus from which it may spread to susceptible types 
of stone fruits. Fortunately, methods have been worked out by 
which such trees can be tested for the presence of the virus in their 
tissues. Such methods are now in use to screen out virus carriers 
in nursery trees so that growers will be able to obtain planting 
stock reasonably free of most recognizable viruses. The Utah Sta-
tion is helping to develop quicker methods of detecting the presence 
of such viruses. The Station has found some promise in a technique 
designated paper chromatography for analyzing for amino acids 
and other organic chemicals. 
The virus diseases of stone fruits provide American fruit growers 
with many critical unsolved problems. For some of these viruses 
the means by which they spread from tree to tree and orchard to 
orchard are unknown. The Utah Station is cooperating with the 
U. S. Department of Agriculture and other state stations in a co-
ordinated national and regional research program on these stone 
fruit virus disease problems. Intensive effort is being made to find 
clues that will lead to practical measures for stopping the spread 
and preventing the damage for which these infectious viruses are 
responsible. 
WINTER RESERvom OF CELERY Vmus DISCOVERED 
Hope that the heavy losses to Utah celery growers caused by wes-
tern celery mosaic may be prevented in the future was raised by 
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the discovery by the Utah Station of what may be the main source 
of this disease. This infectious virus disease has been known to 
cause losses of from $600 to $1000 an acre. It was found in the 
spring of 1949 that celery plants left in the field from the previous 
season were still alive and that some of them contained active virus·. 
These could act as a reservoir of infection of the next crop. On 
overwintered living celery plants were also found living aphids, 
insects capable of carrying the mosaic from the diseased left-over 
plants to the new seedlings growing in hotbeds nearby. Here were 
the agents by which the disease could be transferred from the in-
fected remnants of the old crop to the new crop just getting under 
way. This leads to the expectation that careful destruction of all 
living celery crop remains after the harvest season may eliminate 
at least a major source from which the disease gets its annual start. 
RESISTANCE TO LIMA BEAN SEED ROT INHERITED 
One of the greatest handicaps met by vegetable growers over the 
country is the loss of seedling stands from pre-emergence seed decay 
or post-emergence damping-off. Seed and soil treatments have been 
devised that have greatly reduced these losses in recent years but 
the cost and nuisance of applying these methods remain. The Utah 
Station is pursuing a line of investigation that may eventually do 
away with much of thiS trouble and expense. In the progra~ of 
improvement of lima beans by breeding methods it is studying the 
resistance of different varieties to seed rot. Already striking differ-
ences have been found. The best lines have been saved for use as 
parents in future work. Some of the resistant lines showed over 12 
times the percentage of successful germination found with seed of 
one of the common commercial seed rot susceptible varieties. This 
is one of the first attempts to meet the problem of low germination 
of vegetable seed through application of the principles of inheri-
tance. It appears promising. 
ZINC DEFICIENCY ASSOCIATED WITH 
HIGH SOIL PHOSPHORUS 
Zinc deficiency symptoms show up in horticultural crops when soils 
are high in phosphorus. This association was found in a study of 
mineral deficiency diseases in horticultural crops in relation to soil 
types throughout the state. Efforts have been made to determine 
whether deficiency diseases could be related to soil composition .. 
While areas of the state were found where trees exhibited manga-
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nese deficiency symptoms, no special component of soils seemed 
to be associated with this deficiency. 
Iron chlorosis, the most common minor element deficiency dis-
ease in the state, will receive further study through a grant from the 
Atomic Energy Commission. Radioactive materials will be used for 
this research. 
REMOVAL OF SALTS BY LEAClllNG FOUND FEASffiLE 
Studies in the Delta Area by the Utah Station have shown that 
saline or alkali areas may sometimes be economically reclaimed 
simply by leaching with large amounts of irrigation water. In other 
instances amendment by application of gypsum or other chemicals 
in addition to leaching is required. 
In these studies it was found that small decreases in salt con-
tent at low concentrations greatly increased yields. 
Cost studies indicate that the initial investment necessary to 
leach with 4 feet of water is approximately $28.30 per acre. The 
value of increased yields from leaching with this amount of water 
based on the average 1913-1945 price of wheat of $1.03 per bushel, 
was $32.53 a year. Leaching should not be undertaken unless ade-
quate drainage is provided. 
ORGANIZATION OF THE EXPERIMENT STATION 
THE work of the Agricultural Experiment Station is organized under the Office of the Director and functions through twenty 
departinents of the College as follows: Agricultural Economics and 
Marketing; Agronomy; Animal Husbandry; Bacteriology and Public 
Health; Botany and Plant Pathology; Chemistry; Dairy Industry; 
Forestry; Home Economics; Horticulture; Irrigation and Drainage; 
Landscape Architecture and Planning; Physics; Poultry Husbandry; 
Range Management; Rural Sociology; Vegetable Crops; Veterinary 
Science; Wildlife Management; and Zoology, Entomology, and 
Physiology. The editorial office and the statistical laboratory are 
part of the director's office. 
The research program of the departments in the Station is or-
ganized on a project basis with one or more staff members designated 
as project leader or leaders. A definite portion of the project lead-
er's time is assigned to the work of the project and an appropriate 
part of his salary is charged against one of the Station funds. A 
specified sum of money is also set up in the budget at the beginning 
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of the fiscal year to defray the cost of current operating expenses of 
the project to be expended by the project leader with the approval 
of the director. All projects supported by federal-grant funds must 
have the approval of the chief of the Office of Experiment Stations 
before any expenditure may be authorized. The program of re-
search as outlined by the project must fall within the provisions of 
the federal act under which funds are proposed for expenditure 
before it may be approved by the Office of Experiment Stations. 
At the beginning of the fiscal year July 1, 1948, there were 121 
research projects functioning in the Station. The work of these 
projects is being conducted by 123 staff members, including ad-
ministrative officers and professional scientific personnel, but not · 
including graduate research assistants. Most of the staff members 
devote only a part of their time to the Station research program. 
The remainder is spent in college teaching or extension work. 
LOCATION OF THE RESEARCH WORK 
W HILE the center of the research investigations is in Logan, the activities extend into every part of the state. Range sheep 
and part of the range cattle breeding investigations are conducted 
in 'Iron County with headquarters at the Branch Agricultural Col-
lege. Dry farm methods and cropping practices are studied at the 
Nephi farm in Juab County. Vegetable and canning crop investi-
gations and virus disease studies of horticultural crops are conducted 
at the Farmington Substation in Davis County as well as in Logan 
and in the plots of cooperators in various parts of the state. Alfalfa 
variety and seed production investigations are conducted in Du-
chesne, Millard, Salt Lake, Box Elder, and Cache Counties. To-
mato diseases are studied in Davis and Cache Counties. Beef cattle 
management studies are located in Cache County and at Benmore 
in Tooele County. Soil surveys are in progress in Utah County, 
Weber Basin Area, Beryl-Enterprise Area, San Juan, Sevier River 
Area, East Millard Area, and the Roosevelt-Duchesne Area. The 
Station maintains a veterinary laboratory at Provo. Horticultural 
and soil management problems are being studied at the North Og-
den Substation. Diseases of range cattle are being investigated in 
the Wayne County area. 
Many other investigations are conducted in various parts of the 
. state where they can best serve the agriculture of the areas where 
the actual problems of the farm exist. In short, some phase of the 
research program has a direct bearing upon the problems of the 
farm people of every county and every community. 
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Following is a liSt of the land owned or leased by the Station 
for experimental work. 
LAND OWNED BY THE STATION 
Name of farm 
Animal husbandry farm 
Animal husbandry pasture 
Farmington Substation 
Agronomy farm 
Horticulture farm 
Horticulture farm 
Forage crops farm 
Summer range (BAC) 
Dairy farm 
Poultry farm 
Turkey farm 
Location 
North Logan 
Logan west fields 
Farmington 
North Logan 
North Ogden 
North Logan 
South Logan 
Cedar City 
North Logan 
North Logan 
North Logan 
No. acres 
247 
40 
57 
36 
71 
15 
42 
2820 
130.4 
9 
33 
LAND LEAsED BY THE STATION 
Alfalfa and forage/lots 
°Spring-fall creste wheat-grass pastures 
Cereal plots 
Cereal, weed, and radio activity plots 
°Winter range 
Poultry farm 
°Beef cattle summer range 
°Nephi dry farm 
Farmington Substation 
Animal husbandry 
°Panguitch farm 
°No rental charge 
Petersboro 
Benmore 
Petersboro 
North Logan 
Modena 
North Logan 
Logan Canyon 
Levan Ridge 
Farmington 
North Logan 
Panguitch 
13 
3500 
3 
20 
7800 
9 
400 
103 
25 
25 
150 
THE RESEARCH PROGRAM . A complete list of active research projects of the Station is given 
in table 1. The projects completed or closed during the past 
biennium are shown in table 2, and the new projects undertaken 
during the same period are listed in table 3. 
Table 1. Station projects active June 30, 1950, listed by number givtng title, 
fund, department, and leaders 
No. Title Fund Department Leaders 
1 Nephi dry farm State Agronomy D. McAllister 
34 Plant disease survey State Botany and B. L. Richards 
Plant Pathology F.B. Wann 
51 Miscellaneous insects State Entomology G. F. Knowlton 
59 F~onSub~tion State Vegetable Crops M. P. Leonard 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
128 Bacterial wilt of alfalfa State Agronomy R. J. Evans 
135 Intermountain herbarium State Botany and A. H. Holmgren 
Plant Pathology 
139 Lygus bU3s, superb plant State Entomology C. J. Sorenson 
bugs an thrips in rela-
tion to alfalfa-seed pro-
duction 
140 Animal disease laboratory State Veterinary W. Binns 
Science M. L. Miner 
H. M. Nielsen 
159 Effects of tillage, smother State Agronomy D. C. Tingey 
crops and chemicals un-
der various conditions on 
the root reserves of per-
ennial weeds, especially 
whitetop and morning-
glory 
160 Pasture improvement State Agronomy D. W. Pittman 
studies 
187 Measuring performance in State Animal M.A. Madsen 
sheep and developing in- Husbandry D. J. Matthews 
bred lines 
193 Agronomy farms State Agronomy D. W. Thorne 
197 Influence . of commercial State Vegetable L. H. Pollard 
fertilizers and manure on Purnell Crops 
the yield and quality of 
the major vegetable crops 
211 Water conveyance and de- State Irrigation o. W. Israelsen 
livery efficiencies in rela- Purnell C. W. Lauritzen 
tion to methods and costs 
of lining canals 
214 Onion improvement State Vegetable L. H. Pollard 
through the development Purnell Crops A. E. Clarke 
of inbred strains and hy-
brids 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
217 Influence of green man- State Agronomy H. B. Peterson 
ure, farm manure, and Purnell R. Nielson 
commercial fertilizers on 
the yield and quality of 
various crops growing on 
the principal soil types of 
Utah 
218 Marketing Utah's agricul- State Agricultural W. P. Thomas 
tural products Purnell Economics 
219 Investigation of the cause 
and possible prevention 
of bee losses in Utah 
State Entomology G. F. Knowlton 
233 Influence of age of breed- State Animal J. A. Bennett 
ing and summer manage- Purnell Husbandry 
ment ont/eroduction of Range L. A. Stoddart 
range ca e Management 
234 Effect of cooking, freez- Purnell Home E. B. Wilcox 
ing, and canning proce- Economics 
dures on the vitamin con-
tent of Utah-grown fruits 
and vegetables 
235 Improvement of dairy cat- State Dairy G. Q. Bateman 
tle through breeding Hatch Husbandry G. B. Caine 
238 The open shed compared State Dairy G. Q. Bateman 
to the closed stanchion 9b3 Husbandry G. B. Caine 
barn for housing dairy 
cattle 
239 Alfalfa seed setting and State Agronomy J. W. Carlson 
production M. W. Pedersen 
240 Forage production and State ~gronomy J. W. Carlson 
adaptation 9f ~roved 
. varieties of alf a . 
241 Sugar beet variety tests State Agronomy D. W. Pittman 
and improved cultural 
practices 
243 The development and use State Range M. E. Robinson 
of early spring and fall Management 
pastures 
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Table l. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
244 Range inventory and sub- State Range M. E. Robinson 
sequent vegetal changes Management 
under proper range man-
agement 
247 Grass breeding for ranges State Agronomy W. Keller 
and pastures of the In-
termountain region 
248 Clover improvement State Agronomy W. H. Bennett 
249 Crop improvement through State Agronomy G. L. Stoker 
seed certification R. Nielson 
252 Foundation potato seed State Botany and B. L. Richards 
stock Plant Pathology 
253 Soil testing service State Agronomy J. P. Thorne 
254 The improvement of range 
sheep and sheep manage-
State Animal 
Husbandry 
J. A. Bennett 
ment practices on south-
ern Utah ranges 
255 Provo branch veterinary State Veterinary W. Binns 
laboratory Science P. V. 
Christofferson 
257 The effect of various fac- Purnell Home E. B. Wilcox 
tors, including freezing 
and cooking procedures, 
on the nutritive value of 
Economics 
lamb 
260 The nutritive value of Purnell Animal L. E. Harris 
range plants State Husbandxy D. O. Williamson 
Range L. A. Stoddart 
Management C. W. Cook 
261 Adaptability and raropaga- State Landscape L. S. Morris 
tion of plants or land- Architecture 
scaping in Utah 
264 Animal industry State Animal L. E. Harris 
laboratory Husbandry D. O. Williamson 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
265 Fence post preservation State Forestry R. R. Moore 
266 Evaluation of factors af- State Irrigation G. D. Clyde 
fecting water yields from G. L. Pearson 
high watersheds 
268 Snow surveys as a basis State Irrigation G. D. Clyde 
for stream How forecast- G. L. Pearson 
ing on Utah streams 
269 Turkey blood testing State Veterinary M. L. Miner 
for pullorum Science 
271 Etiology, pathology, epi- State Veterinary M. L. Miner 
demiology and the con- Science 
trol of staphylococcosis 
in turkeys 
272 The relative salt tolerance State Agronomy D. W. Thome 
of plants D. McAllister 
273 The interrelationship be- 9b1-2 Chemistry D. A. Greenwood 
tween the composition of State Agronomy D. W. Pittman 
the soil and plants and 
the nutrition of animals 
and man 
274 The tolerance of chicks State 
and poults for alfalfa and 
Poultry C. I. Draper 
ladino clover meals in 
their mash 
277 A study of the organiza- State Agricultural H. R. Hochmuth 
tion and the costs and re- Economics D. A. Broadbent 
turns on family operated 
cattle and sheep ranches 
in Utah 
278 Marketing dairy products 9b1,2 Agricultural W. P. Thomas 
&3 Economics 
279 Marketing feeder and 9b1,2 Agricultural D. A. Broadbent 
slaughter cattle, sheep, 
and lambs produced in 
&3 Economics W. P. Thomas 
Utah 
280 The improvement of beef 9b1,2 Animal J. A. Bennett 
cattle through the appli- &3 Husbandry 
cation of breeding meth-
ods 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund 
281 The hatchability of turkey 9bl-2 
eggs 
282 Diseases of celery in Utah 9bl-2 
and their control 
283 Celery insects with special State 
attention to those in-
volved in virus disease 
transmission, survey and 
biology 
Department Leaders 
Poultry A. B. Stephenson 
Botany and F. B. Wann 
Plant Pathology 
Entomology G. F. Knowlton 
284 Control of insects as it re- State Entomology 
lates to celery production 
H. E. Dorst 
W. E. Peay 
285 The drainage of irrigated State Irrigation 
lands Purnell 
State 287 Breeding turkeys for the 
Intermountain area 9bl, 2 & Poultry 
3 
288 Lima bean improvement State 
289 The toxicity of DDT to State 
farm animals and poultry 
and its accumulation in 
products consumed by 
man 
Vegetable 
Crops 
Physiology 
Chemistry 
Poultry 
Animal 
Husbandry 
O. W. Israelsen 
C.!. Draper 
A. B. Stephenson 
J. W. Herring 
L. H. Pollard 
C. Biddulph 
D. A. Greenwood 
C.!. Draper 
L. E. Harris 
J. A. Bennett 
290 The influence of certain Purnell 
cultural and harvesting 
Vegetablt~ L. H. Pollard 
methods and varieties on 
the yield and quality of 
vegetables 
291 Grazing and livestock Purnell 
management of reseeded 
abandoned farms and de-
pleted range land 
292 Methods for seeding aban- State 
doned farm lands and Purnell 
improving sagebrush and 
cheatgrass ranges 
293 Influence of herbage re- State 
moval upon the physio- Purnell 
logical responses of 
crested wheatgrass 
Crops 
Home Economics E. B. Wilcox 
Animal 
Husbandry 
Range 
Management 
Range 
Management 
L. E. Harris 
J. A. Bennett 
C. W. Cook 
L. A. Stoddart 
L. A. Stoddart 
C. W. Cook 
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Table 1. Statio~ projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund 
294 Marketing Utah peaches 9b3 
295 Marketing poultry and 9b1, 2 
poultry products includ- & 3 
ing turkeys (Utah) 
296 A study to determine func- 9b3 
tional requirements of 
rural housing 
297 Permeability and stability SCS 
of soil and soil materials 
298 The effect of certain or-
ganic insecticides and 
herbicides upon micro-
bial processes related to 
soil fertility 
300 Possibilities of certain 
wheatgrass species when 
grown for seed produc-
tion under dry land con-
ditions in Utah 
302 Operation of the Pan-
guitch farm 
303 A study of the mineral 
nutrition of range cattle 
in southwestern Utah 
304 Consumptive water use 
and requirements in the 
Colorado River area of 
Utah 
305 Spectograph laboratory 
State 
Adams 
State 
State 
State 
State 
B-J 
306 Irrigation, fertilization, 9b3 
and soil management of Gifts 
crops in rotation 
308 Management of related ir- State 
rigation and drainage 
enterprises 
Department 
Agricultural 
Economics 
Agricultural 
Economics 
Leaders 
W. P. Thomas 
W. P. Thomas 
R. H. Anderson 
Home Economics E. O. Greaves 
M. P. Bennion 
Agronomy 
Bacteriology 
Agronomy 
Agronomy 
Veterinary 
Science 
Animal 
Husbandry 
Irrigation 
Chemistry 
Agronomy 
Irrigation 
Irrigation 
C. W. Lauritzen 
L. W. Jones 
W. H. Bennett 
D. W. Thorne 
R. Nielson 
W. Binns 
H. M. Nielsen 
L. E. Harris 
C. H. Milligan 
M. C. Cannon 
T. C. Yao 
D. W. Thorne 
S. A. Taylor 
J. L. Haddock 
V. Hansen 
J. H. Maughan 
O. W. Israelsen 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund 
309 The development of the State 
non-game fisheries re-
sources of Utah 
Department 
Wildlife 
Management 
310 Insect pollination investi- U.S.D.A. Entomology 
gations 
311 The dynamics of soil 
moisture 
312 Poultry meat production 
313 Study of the silvics and 
silviculture of the spruce-
fir, douglas fir, and lodge-
pole pine types of Utah 
315 Microbial associations in 
Utah soils 
316 Factors involved in the 
deterioration of irrigated 
soils 
317 A soil survey and land 
classification of selected 
areas in Utah 
318 Virus and virus-like dis-
eases of stone fruits 
319 Peach pruning in-
vestigations 
320 Resolution of a symmetri-
cal tertiary alcohols 
321 New organic insecticides 
for the control of apple 
insects 
322 Quality of fresh peas as 
affected by stage of ma-
turity at harvest 
Adams 
State 
State 
State 
Adams 
State 
Adams 
State 
B-J 
State 
Adams 
State 
Gifts 
State 
Gifts 
Physics 
Poultry 
Veterinary 
Science 
Forestry 
Bacteriology 
Agronomy 
Agronomy 
Botany and 
Plant Pathology 
Horticulture 
Chemistry 
Horticulture 
Entomology 
Vegetable 
Crops 
Leaders 
W. F. Sigler 
J. B. Low 
G.E.Bohart 
W.P.Nye 
W. Gardner 
C. I. Draper 
W. Binns 
T. W. Daniel 
K. R. Stevens 
D. W. Thorne 
J. P. Thorne 
D. S. Jennings 
L. Wilson 
V. K. Hugie 
D. Trussell 
B. L. Richards 
G. W. Cochran 
B. N. Wadley 
G. B. Kaloostian 
S. W. Edgecombe 
R. K. Gerber 
O.C.Kirk 
T. M. Burton 
S. W. Edgecombe 
R. K. Gerber 
C. J. Sorenson 
L. H. Pollard 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund 
324 Small animal laboratory State 
Department 
Veterinary 
Science 
Leaders 
M. L. Miner 
325 Preparation of domestic State 
wools to improve their 9b3 
marketability 
Animal Husbandry M. A. Madsen 
D. J. Matthews 
326 Sugar beet insects: biol- State 
ogy and control of the 
beet leafhopper and con-
trol of lygus in seed beets 
327 Tomato and corn insects: State 
biology and control 
328 Improvement of fall sown State 
wheat through breeding Purnell 
329 Testing,improvement,and State 
genetic investigations of 
barley, oats, corn, and 
spring wheat 
330 Breeding for resistance to State 
curly top in tomatoes Purnell 
331 Breeding for egg produc- State 
tion in the Intermoun- Hatch 
tain area 
Entomology 
Entomology 
Agronomy 
Agronomy 
Botany and 
Plant Pathology 
Poultry 
332 Investigations of insects U.S.D.A. Entomology 
attacking legume crops 
333 Improvement of irrigated State 
rotation pastures Hatch 
334 The development of meat State 
type swine for Utah 
through the application 
of breeding methods 
Dairy Industry 
Agronomy 
Animal ' 
Husbandry 
335 Sugar content and quality U.S.D.A. Agronomy 
of harvested sugar beets 
336 Sugar beet improvement U.S.D.A. Agronomy 
for mechanized produc-
tion 
337 Histomoniasis and hexa- State 
mitiasis of turkeys 
Zoology 
Veterinary 
Science 
H. E. Dorst 
W.E.Peay 
W. E. Peay 
H. E. Dorst 
D. C. Tingey 
R. W. Woodward 
O. S. Cannon 
V. Waddoups 
B. Alder 
C. I. Draper 
A. B. Stephenson 
J. W. Herring 
F. B. Lieberman 
S. J. Snow 
C. Q. Bateman 
W. Keller 
,J. A. Bennett 
M. Stout 
F. V. Owen 
D. M. Hammond 
M. L. Miner 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund Department 
338 Control of undesirable U,S.D.A. Agronomy 
plants 
339 Orchard rootstock in- 9bl-2 
vestigations 
340 Variety testing of orchard State 
and small fruits 
Horticulture 
Horticulture 
341 Influence of cover crops, State Horticulture 
fertilizers, and moisture Purnell 
supply on yield and 
grade of fruit in orchards Agronomy 
and small fruit plantings 
342 Tomato diseases in Utah: State 
verticillium wilt and re-
lated diseases 
343 Vegetable seed produc- State 
tion studies Purnell 
344 Use of radioisotopes in State 
the study of reproduc- Gifts 
tion 
345 Economical feeding of State 
turkeys 
346 Minor element deficiency State 
diseases of horticultural Purnell 
crops in Utah 
Botany and 
Plant Pathology 
Vegetable 
Crops 
Physiology 
Poultry 
Botany and 
Plant Pathology 
Agronomy 
Leaders 
F. L. Timmons 
S. W. Edgecombe 
R. K. Gerber 
O.C.Kirk 
S. W. Edgecombe 
R. K. Gerber 
O. C. Kirk 
S. W. Edgecombe 
R. K. Gerber 
O.C.Kirk 
D. W. Thorne 
O. S. Cannon 
L. H. Pollard 
L. R. Hawthorn 
C. Biddulph 
C. I. Draper 
F. B. Wann 
D. W. Thorne 
347 Nutritional status of nor-
mal and rheumatic faver 
children and their par-
ents and grandparents 
Purnell 
9b3 
Home Economics E. B. Wilcox 
Chemistry D. A. Greenwood 
348 Investigations on diseases U.S.D.A. Forestry 
of forest, shade, and or-
namental trees, and the 
rate of deterioration of 
insect-killed and me-
damaged timber 
349 A . study of the metabo- State 
lism of the peach fruit 
from blossom to ( ma-
turity) consumption 
Horticulture 
]. L. Mielke 
R. K. Gerber 
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Table 1. Station projects active June 30, 1950, listed by number giving title, 
fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
350 Bovine trichomoniasis and State Zoology D. M. Hammond 
coccidiosis 
351 Libraries of Box Elder, 
Davis, Summit, and Salt 
Purnell Sociology J. A. Geddes 
C. D. Fredrickson 
Lake Counties 
352 To analyze the impact of Purnell Sociology R. W. Roskelley 
urbanization upon se- C. D. Fredrickson 
lected phases of com-
munity life 
353 Bacteriology and immun- State Bacteriology W. W.Smith 
ology in staphylococcosis Adams 
in turkeys 
354 Inventory of land use, B-J Agricultural W.P. Thomas 
ownership, and produc- State Economics G. T. Blanch 
tivity in Utah L. A. Reuss 
35$ An economic analysis of Purnell Agricultural W.P. Thomas 
agricultural development Economics G. T.Blanch 
in the Weber Basin area E. M. Morrison 
356 Cost and efficiency of Purnell Agricultural W.P. Thomas 
agricultural production Economics E. M. Morrison 
in Utah 
357 Horticultural farm-Og- State Horticulture o. C. Kirk 
den substation S. W. Edgecombe 
Table 2. Station projects closed during the biennium listed by number, giving 
title, fund, department, and leaders 
No. Title Fund Department Leaders 
33 Tomato diseases in Utah: State Botany and O. S. Cannon 
fusarium and related Plant Pathology 
wilts 
36 Breeding for egg pro- Hatch Poultry B. Alder 
duction State 
89 Chlorosis and related Purnell Botany and F.B. Wann 
mineral deficiency dis- State Plant Pathology 
eases of horticultural Agronomy D. W. Thome 
crops in Utah 
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Table 2. Station projects closed during the biennium listed by number, giving 
~itle, fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
93 Orchard rootstock investi- State Horticulture S. W. Edgecombe 
gations 
95 Fruit variety testing State Horticulture S. W. Edgecombe 
R. K. Gerber 
149 Farm organization and Purnell Agricultural W.P. Thomas 
management in Utah Gifts Economics G. T. Blanch 
Subproject 11. Labor re- E. M. Morrison 
quirements for agricul- D. A. Broadbent 
tural production in Utah 
172 Turkey production studies Hatch Poultry B. Alder 
State 
175 Insects of stone fruits Purnell Entomology C. J. Sorenson 
State 
179 A study of the agricul- B-J Agricultural W.P. Thomas 
tural resources of Utah State Economics G. T. Blanch 
and their utilization Agronomy D. S. Jennings 
A. Economic aspects L. Wilson 
B. Soils and crops as-
pects 
201 Virus and virus-like dis- Adams Botany and B. L. Richards 
eases of stone fruits State Plant Pathology G. W. Cochran 
B. N. Wadley 
G. H. Kaloostian 
203 Influence of cover crops, Purnell Horticulture R. K. Gerber 
fertilizers, and moisture State Agronomy D. W. Thome 
supply on yield and 
grade of fruit in orchards 
209 Basic studies of factors Adams Physics W. Gardner 
governing soil erosion by State 
irrigation water 
222 The inHuence of alkali Adams Bacteriology K. R. Stevens 
salts on the infection and State 
nodulation of alfalfa by 
Rhizobium meliloti 
223 Influence of calcium car- Adams Agronomy D. W. Thome 
bonate, organic matter, 
and clay of different 
cation ratios on the min-
eral nutrition of plants 
and chemical solubility 
of plant nutrients 
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Table 2. Station projects closed during the biennium listed by number, giving 
title, fund, department, and leaders (Continued) 
No. Title 
225 The biology and control 
of the beet leafhopper 
as it relates to tomato 
production and other 
truck crops 
226 The biology and control 
of the tomato fruit-
worm and thrips 
230 Improvement and genetic 
investigations of cereal 
crops 
236 Pasture improvement 
237 Cost of production of 
feed for dairy cows 
242 Ve&.etable seed produc-
tion studies 
245 Breeding for resistance to 
curly top of tomato 
246 Protozoan diseases of tur-
keys 
250 A critical study of the 
performance of existing 
gravity drains and tests 
of drainage by pumping 
in the Delta area, Utah 
251 The value of copper as a 
fertilizer for Utah soils 
258 The tolerance of laying 
hens for magnesium 
259 Soil moisture and fertility 
levels in relation to plant 
growth and soil manage-
ment 
262 Community assets in se-
lected Utah communi-
ties 
Fund 
State 
State 
State 
Purnell 
Gifts 
Hatch 
State 
Hatch 
State 
Purnell 
Gifts 
Purnell 
State 
Purnell 
State 
Gifts 
Gifts 
State 
State 
Gifts 
Purnell 
Department 
Entomology 
Entomology 
Agronomy 
Dairy 
Industry 
Dairy 
Industry 
Vegetable 
Crops 
Botany and 
Plant Pathology 
Zoology 
Veterinary 
Science 
Irrigation 
Agronomy 
Agronomy 
Poultry 
Agronomy 
Sociology 
Leaders 
H. E. Dorst 
W. E. Peay 
W. E. Peay 
H. E. Dorst 
R. W. Woodward 
D. C. Tingey 
G. Q. Bateman 
G. Q. Bateman 
J. E. Packer 
L. H. Pollard 
L. R. Hawthorn 
O. S. Cannon 
D. M. Hammond 
M. L. Miner 
O. W. Israelsen 
D. F. Peterson 
D. W. Thorne 
D. W. Pittman 
D. W. Thorne 
J. L. Haddock 
C. I. Draper 
J. L. Haddock 
J. A. Geddes 
C. D. Fredrickson 
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Table 2. Station projects closed during the biennium listed by number, giving 
title, fund, department, and leaders 
No. Title 
263 Fruit setting in unpro-
ductive sweet cherries 
and other horticultural 
crops in Utah as affected 
by the application of 
chemical growth regu-
lating substances 
267 A study of sampling 
methods for determina-
tion of clean wool yields 
of commercial clips 
270 Immunization of cattle 
against brucellosis 
275 Bacteriology and immu-
ology of etiological agent 
in staphylococcosis 
276 Further development of a 
soil sampling machine 
286 Poison plants of Utah 
Fund 
State 
Purnell 
State 
State 
Adams 
State 
State 
Gifts 
State 
299 Nutritional status of pop- 9b3 
ulation groups in select-
ed areas of Utah 
307 Bovine trichomoniasis State 
Department 
Botany and 
Plant Pathology 
Animal 
Husbandry 
Veterinary 
Science 
Bacteriology 
Agronomy 
Botany 
Range 
Management 
Leaders 
F. B. Wann 
M. A. Madsen 
W. Binns 
H. M. Nielsen 
'tV. W. Smith 
D. S. Jennings 
A. H. Holmgren 
L. A. Stoddart 
C. W. Coole 
Home Economics E. B. Wilcox 
Chemistry D. A. Greenwood 
Zoology 
Veterinary 
Science 
D. M. Hammond 
W. Binns 
M. L. Miner 
Table 3. Station projects initiated or revised during the biennium listed by 
number, giving title, fund, department, and leaders 
No. Title Fund Department Leaders 
287 Breeding turkeys for the State Poultry C. 1. Draper 
Intermountain area 9bl, A. B. Stephenson 
2&3 r W. Herring 
305 Spectrograph laboratory Chemistry M. C. Cannon 
T. C. Yao 
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Table 3. Station projects initiated or revised during the biennium listed by 
number, giving title, fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
309 The development of the State Wildlife W. F . Sigler 
non-game fisheries re- Management J. B. Low 
sources of Utah 
310 Insect pollination investi- U.S.D.A. Entomology G.E.Bohart 
gations W.P.Nye 
311 The dynamics of soil State Physics W. Gardner 
moisture Adams 
312 Poultry meat production State Poultry C. I. Draper 
Veterinary W.Binns 
Science 
313 Study of the silvics and State Forestry T. W. Daniel 
silviculture of the spruce-
fir, douglas fir, and 
lodgepole pine types of 
Utah 
315 Microbial associations in State Bacteriology K. R. Stevens 
Utah soils Adams 
316 Factors involved in the State Agronomy D. W. Thome 
deterioration of irrigated Adams J. P. Thome 
soils 
317 A soil survey and land State Agronomy D. S. Jennings 
classification of selected B-J L. Wilson 
areas in Utah V.K.Hume 
D. Trusse 
318 Virus and virus-like dis- State Botany and B. L. Richards 
eases of stone fruits Adams Plant Pathology G. W. Cochran 
B. N. Wadley 
G. B. Kaloostian 
319 Peach pruning investiga- State Horticulture S. W. Ed~combe 
tions R. K. Ger er 
O.C.Kirk 
320 Resolution of asymmetri- Gifts Chemistry T. M. Burton 
cal tertiary alcohols 
321 New organic insecticides State Horticulture S. W. Edgecombe 
for the control of apple R. K. Gerber 
insects Entomology C. J. Sorenson 
322 Quality of fresh peas as Gifts Vegetable L. H. Pollard 
affected by stage of ma- Crops 
turity at harvest 
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Table 3. Station projects initiated or revised during the biennium listed by 
number, giving title, fund, department, and leaders (Continued) 
No. Title Fund Department Leaders 
324 SmaIl animal laboratory State Veterinary M.L.Miner 
Science 
325 Preparation of domestic State Animal M.A. Madsen 
wools to improve their 9b3 Husbandry D. J. Matthews 
marketability 
326 Sugar beet insects: biola- State EntOIDology H. E . Dorst 
gy and control of the W.E. Peay 
beet leafhopper and 
control of lygus in seed 
beets 
327 Tomato and com insects: State Entomology W.E.Peay 
biology and control H. E. Dorst 
328 Improvement of fall sown State 
wheat through breeding Purnell 
Agronomy D. C. Tingey 
329 Testing, improvement, 
and genetic investiga-
tions of barley, oats, 
com and spring wheat 
State Agronomy R. W. Woodward 
330 Breeding for resistance to State Botany and O. S. Cannon 
curly top of tomatoes Purnell Plant Pathology V. Waddoups 
331 Breeding for egg produc- State Poultry B. Alder 
tion in the Intermoun- Hatch C.1. Draper 
tain area A. B. Stephenson 
J. W. Herring 
332 Investigations of insects V.S.D.A. Entomology F . B. Lieberman 
attacking legume crops S. J. Snow 
333 Improvement of irrigated State Dairy Industry G. Q. Bateman 
rotation pastures Hatch Agronomy W. Keller 
334 The development of meat State Animal J. A. Bennett 
type swine for Vtah Husbandry 
through the application 
of breeding methods 
335 SUfar content and quality V.S.D.A. Agronomy M. Stout 
o harvested sugar beets 
336 Sugar beet improvement 
for mechanized produc-
V.S.D.A. Agronomy F. V. Owen 
tion 
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Table 3. Station proiects initiated or revised during the biennium listed by 
number, giving title, fund, department, and leaders (Continued) 
No. Title Fund 
337 Histomoniasis and hexa- State 
mitiasis of turkeys 
Department 
Zoology 
Veterinary 
Science 
338 Control of undesirable U.S.D.A. Agronomy 
plants 
339 Orchard rootstock investi- 9bl-2 
gations 
340 Variety testing of orchard State 
and small fruits 
Horticulture 
Horticulture 
341 Influence of cover crops, State Horticulture 
fertilizers, and moisture Purnell 
supply on yield and 
grade of fruit in orchards Agronomy 
and small fruit plantings 
Leaders 
D. M. Hammond 
M. L. Miner ' 
F. L. 'Timmons 
S. w. Edgecombe 
R. K. G~rber 
o. C. Kirk 
S. w. Edgecombe 
R. K. Gerber 
O.C.Kirk 
S. W. Edgecombe 
R. K. Gerber 
O.C.Kirk 
D. W. Thorne 
342 Tomato diseases in Utah: State 
verticillium wilt and re-
Botany and o. S. Cannon 
lated diseases 
Plant Pathology 
343 Vegetable seed produc- ' State Vegetable 
tion studies Purnell Crops 
344 Use of radioisotopes in State 
the study of repro duc- Gifts 
tion 
345 Economical feeding of State 
turkeys 
346 Minor element deficiency 
diseases of horticultural 
crops in Utah 
347 Nutritional status of nor-
mal and rheumatic fever 
children and their par-
ents and grandparents 
State 
Purnell 
Purnell 
9b3 
Physiology 
Poultry 
Botany and 
Plant Pathology 
Agronomy 
Home Economics 
Chemistry 
348 Investigations on diseases U.S.D.A. Forestry 
of forest, shade, and 
ornamental trees, ' and 
the rate of deteriora-
tion of insect-killed and 
fire-damaged timber 
L. H. Pollard 
L. R. Hawthorn 
C. Biddulph 
C. I. Draper 
F. B. Wann 
D. W. Thorne 
E. B. Wilcox 
D. A. Greenwood 
J. L. Mielke 
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Table 3. Station projects initiated or revised during the biennium listed by 
number, giving title, fund, department, and leaders 
No. Title Fund Department Leaders 
349 A study of the metabo- State Horticulture R.l(. Gerber 
lism of the peach fruit 
from blossom to (ma-
turity) consumption 
350 Bovine trichomoniasis and State Zoology D. M. Hammond 
co~cidiosis 
351 Libraries of Box Elder, Purnell Sociology J. A. Geddes 
Davis, Summit, and Salt C. D. Fredrickson 
Lake Counties 
352 To analyze the impact of . Purnell Sociology R. W. Roskelley 
urbanization upon select- C. D. Fredrickson 
ed phases of community 
life 
353 Bacteriology and immun- State Bacteriology W. W. Smith 
ology in staphylococcosis Adams 
in turkeys 
354 Inventory of land use, B..J Agricultural W. P. Thomas 
ownership, and produc- State Economies G. T. Blanch 
tivity in Utah L. A. Reuss 
355 An economic analysis of Purnell Agricultural W. P. Thomas 
agricultural development Economi~s G. T. Blanch 
in the Weber Basin area E. M. Morrison 
356 Cost and efficiency of ag- Purnell Agricultural W.P. Thomas 
ricultural production in Economics E. M. Morrison 
Utah 
357 Horticultural farm-Ogden State Horticulture O.C.Kirk 
sub-station S. W. Edgecombe 
COOPERATION WITH OTHER AGENCIES 
To supplement and broaden the scope of the work of the Experi-
ment Station cooperative agreements have been entered into 
between the Station and the various bureaus of the U. S. Depart-
ment of Agriculture, various state agencies, public organizations, 
and private concerns that have been interested in furthering the 
solution of perplexing agricultural problems. Under these agree· 
ments some 32 scientists paid by the cooperating agencies have 
been working on the Station research program and aiding in the 
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solution of the state's agricultural problems. In all the cooperative 
research work in the state, the Experiment Station serves as the 
coordinating flgency for the most effective and efficient promotion 
of the research work. Cooperative agreements between the Experi-
ment Station and other agencies are listed in tables 4 and 5. 
Table 4. Cooperative agreements between the Utah Station and various federal 
agencies 
Improvement of farm dairy structures and equipment 
Cooperation: Agricultural experiment stations of Oregon, Idaho, and Utah, 
and the Department of Agriculture 
Effective: July 1947 to continue iildefinitely 
The improvement of rural housing in the western region: a study to determine 
functional r~quirements 
Cooperation: Agricultural experiment stations of Oregon, Colorado, Utah, 
California, and Washington, and the Department of Agriculture 
Effective: July 1947 to continue indefinitely 
Breeding improvement of turkeys: 
Cooperation: Agricultural experiment stations of California, Colorado, 
Oregon, Utah, Washington, and the Office of Experiment Stations, and the 
Department of Agriculture 
Effective: October 6, 1947, to continue indefinitely 
A study of organization, costs, and returns on family operated cattle and sheep 
ranches in Utah and the Intermountain area 
900peration: Bureau of Agricultural Economics 
Effective: November 15, 1946 
Marketing of deciduous fruits 
Cooperation: Colorado Agricultural Experiment Station and the Bureau 
of Agricultural Economics 
Objective: To determine the most effective means of increasing efficiency, 
reducing costs and margins, and improving the condition of deciduous fruits 
reaching the market, as a means of increasing incomes to peach producers, in-
creasfllZ satisfaction to consumers, and expanding market outlets 
Effective: December 15, 1947 
A study of factors affecting consumer demand and economic efficiency in market-
ing poultry 
Cooperation: Bureau of Agricultural Economics 
Objectives: (1) To determine the demand, consumer acceptance, supply, 
price, and marketing Gonditions under which poultry will compete successfully 
with other meats for the consumer's dollar, both for family trade and institutional 
use; ( 2) to develop new forms, packages, and methods to facilitate the market-
ing of poultry. 
Effective: January 1, 1948 
Inventory of land use, ownership, and productivity 
Cooperation: Bureau of Agricultural Economics 
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spraying or dusting operations, grasshopper control methods, or to the effects 
of smelter fumes 
Effective: April 27, 1940, to continue indefinitely 
Investigations on research program for increasing alfalfa seed production by 
determining the value and methods of effectuating cross pollination of 
alfalfa through ~tudies of honey and wild bees and the alfalfa plant 
Cooperation: Bureau of Entomology and Plant Quarantine, Bureau of Plant 
Industry, Soils, and Agricultural Engineering 
Objectiyes: (1) to determine the value of (a) increasing the concentration 
of honey bees adjacent to blooming alfalfa fields and of (b) wild bees in cross 
pollinating alfalfa; ( 2) the effect of ecological factors on cross pollination ac-
tivities of bees; (3) methods of artificially controlling the activities of bees to 
stimulate cross pollination; and (4) the relationship between varieties, strains, 
hybrids, culture practices, time of flowering, nectar secretion, pollen produc-
tion, self-sterility of the plants, and the cross pollination activity of bees 
Effective: November 24, 1943, to continue indefinitely 
Virus diseases of stone fruits: pt. 2. Insect vector investigations 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To determine the species of insects that may be responsible for 
the transmission of these virus diseases, especially little cherry and western x 
disease, and, with this information as a basis, to develop information on the 
biology and habits of the insects responsible for transmission, and measures that 
will augment present methods for the control of these diseases and the preven-
tion of their spread. 
Effective: February 23, 1950, to continue indefinitely 
Cooperative research 
Cooperation: Bureau of Entomology and Plant Quarantine 
Objectives: To develop methods of controlling and eradicating injurious 
insects and to determine the best ways of utilizing beneficial ones. 
Effective: March 30, 1950 to continue indefinitely 
Cooperative research on the relationships of salinity of irrigation water and of 
soil conditions to plant growth and related factors involved in a permanent-
ly successful irrigated agriculture (U. S. Regional Salinity Laboratory at 
Riverside, California) 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineer-
ing, and the states in the western range region and Hawaii 
Objective: To provide for correlation of research on the relationships of 
the salinity of irrigation water, and of soil conditions to plant growth and 
related factors in a permanently successful irrigated agriculture to be done at 
the re.zional laboratory and at the various state agricultural experiment stations 
in the western region 
Effective: March 1, 1940, to continue indefinitely 
Improving the effectiveness of vegetation in controlling soil erosion 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineer-
ing, Soil Conservation Service . 
. Objective: To conserve more effectively soil and moisture through the use 
of superior plants and improved methods of vegetative control 
Effective: July 1, 1940. Renewed yearly 
The making of soil surveys and the mapping of related physical land features 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineer-
ing, Soil Conservation Service, Agricultural Conservation and Adjustment Ad-
ministration 
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Objective: To prepare accurate soil maps, accompanied by adequate 
descriptions of soil types and phases as to their suitability for the growth of 
crops, grasses, and trees under alternative systems of management 
Effective: August 1, 1943, to continue indefinitely 
Investigations on methods of soil management for crop production 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To develop sound principles of agriculture in the realm of soils, 
fertilizers, and irrigation, which may be applied by the farmers 
Effective: April 1, 1946, to continue indefinitely 
Investigations into soil, fertilizer, and irrigation problems 
Cooperation: Agricultural experiment stations of Washington, Oregon, 
California, Idaho, Nevada, Arizona, Montana, Wyoming, Colorado, New Mexico, 
and Hawaii, Bureau of Plant Industry, Soils, and Agricultural Engineering, Soil 
Conservation Service, Office of Experiment Stations 
Objectives: A. Joint consideration and study of soil research which is of 
a regional nature, B. Collaboration with the Soils and Fertilizer Laboratory, 
C. Formation of a national soil and fertilizer research committee 
Effective: January 1, 1948, to continue indefinitely 
The plan for foundation seed purchase program and research project for dis-
.tribution of foundation seed stocks of superior varieties of small-seeded 
legumes and grasses 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering; 
Grain Branch, Commodity Credit Corporation, and the Production and Market-
ing Administration 
Objectives: To build up quickly and to maintain foundation seed stocks of 
superior grass and legume varieties 
Effective: May 20, 1949, to continue indefinitely 
Cooperative research 
Cooperation: Bureau of Plant Industry, Soils, and Agricultural Engineering 
Objectives: To cooperate on specific investigations including the produc-
tion and improvement of farm crops and other plants and plant industries; soils 
and soil-plant relationships, and the application of engineering principles to 
agriculture; plant diseases, including nematodes and methods for their preven-
tion and control; plant and plant disease collections and surveys; the distribu-
tion of weeds and means for their control; and methods of handling, process-
ing, transportation, and storage of agricultural products. 
Effective: October 19, 1949, to continue indefinitely 
Supplement l. Investigations on the production, improvement, genetics, 
growth and quality, and diseases and pests of cereal crops, particularly wheat, 
oats, and barley 
Effective: November 23, 1949 
Supplement 2. Investigations on the control of weeds on irrigated lands 
Effective: November 23, 1949 
Supplement 3. Investigations on the breeding and improvement of alfalfa 
Effective: November 23, 1949 
Supplement 4. Investigations on legume seed production 
Effective: November 23, 1949 
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Supplement 5. Investigation on the breeding and improvement of range 
and pasture plants; range reseeding and pasture improvement 
Effective: November 23, 1949 
Supplement 6. Investigations on curly-top and other diseases of vegetables 
and on production of vegetable seed crops 
Effective: November 23, 1949 
Supplement 7. Investigations on the breeding, culture, and diseases of 
potatoes and onions 
Effective: November 23, 1949 
Supplement 8. Investigations to reduce crop damage caused by nematodes 
Effective: November 23, 1949 
Supplement 9: Functional requirements, .materials, and construction meth-
ods for faIJIl buildings 
Effective: November 23, 1949 
Supplement 10: Investigations of soil management problems relating to 
the yield and quality of alfalfa under irrigated rotations 
Effective: November 23, 1949 
Supplement 11. Distribution of foundation seed stocks of small-seeded 
legumes and grasses 
Effective: November 23, 1949 
Supplement 12: Research on the virus diseases of stone fruits 
Effective: December 12, 1949 
Supplement 13: Develop practices to maintain sugar content and quality 
of harvested sugar beets and sugarcane 
Effective: February 15, 1950 
Supplement 14: Develop, through breeding and agronomic testing, im-
proved varieties of sugarcane and sugar beets suited for fully mechanized pro-
duction 
Effective: February 15, 1950 
Supplement 15: Investigations on diseases of forest and shade trees 
Effective: April 24, 1950 
Snow surveys and irrigation water supply forecasts in Utah 
Cooperation: Forest Service (Region 4 ) 
Objective: (1) To measure snow on the principal water sheds of the state 
at lelist once annually as near the end of the winter season as possible, and 
measure at key stations over the state monthly from January through May of 
each year. ( 2) Record, analyze, and coordinate snow surveys and other related 
data in order to have at hand sufficient information to predict the runoff from 
the principal wat~rsheds of the state 
Effective: Renewed each year 
Rehabilitation and restoration to range of abandoned cultivated lands through 
reseeding, management, and conservation of soil and water 
Cooperation: Forest Service, Bureau of Plant Industry, Soils, and Agri-
cultural Engineering, Soil Conservation Service 
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Objectives: (1) To determine the most effective and economical methods 
of restoring abandoned farm lands to range through reseeding and through soil 
and water conservation. (2) To determine the best management methods and 
practices for such lands, both during and after rehabilitation and restoration 
Effective: July 1, 1940, to continue indefinitely 
Factors affecting the size of lamb crops in range sheep and other factors affect-
ing the production of wool and mutton 
Cooperation: Forest Service (Intermountain Forest and Range Experiment 
Station) 
Objectives: To provide information on factors affecting lamb crops and 
other factors affecting production that will enable producers to obtain a larger 
and more economical production per animal unit maintained 
Effective: November 1, 1940. Subject to renewal from year to year 
Livestock production and range management investigations on farms and range 
lands in the 'vicinity of Cedar City, Utah 
Cooperation: Forest Service (Intermountain Forest and Range Experiment 
Station) and Division of Land Management 
Effective: January 1, 1945, to continue indefinitely 
Preparation and processing of domestic wools, for more efficient marketing and 
for increasing returns to growers 
Cooperation: Production and Marketing Administration 
Objective: To determine the practicability and the advantage from an 
econouUc standp9int of various methods of preparing range wools for market-
ing: ( 1) Removal of ta~ belly, legs, and face wools at the time of shearinS 
or during the shearing operation, (2) grading of Heeces at shearing pens, (3) 
grading or sorting of small lots of wool at warehouses, and (4) scouring a 
number of lots of wool, to compare returns with those from wools of similar 
types sold in grease. 
Effective: May 20, 1949, to continue as long as funds are appropriated 
under the Research and Marketing Act. 
Regional marketing research in poultry and eggs. 
Cooperation: Production and Marketing Administration 
Objective: (1) To determine the average quaility of chickens processed 
, in country processing plants; ( 2) to determine the relationship between live 
grading as done by chicken buyers in the state and dressed grading according 
to federal specifications; ( 3) to determine the relationship between dressed 
grading as done by the trade and grading according to federal specifications, 
and (4) to determine the change in quality in the marketing process. To ap-
praise the economics of grading and possibilities of improving grading specifica-
tions and procedures. 
Effective: July 1, 1950, and may be abrogated upon thirty days' written 
notice 
Irrigation investigations and research in the State of Utah 
Cooperation: Soil Conservation Service 
Objectives: To survey Utah drainage districts, irrigation company water 
conveyance facilities and needs, irrigation problems, practices, and methods, and 
snow surveys and stream-How forecasts throughout Utah 
Effective: July 1, 1928. Renewed yearly 
Research in soil erosion and its control 
Cooperation: SoU Conservation Service 
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Objective: To study in a thoroughly coordinated manner the main factors 
and forces involved in the incidence of soil erosion under general farming con-
ditions, methods of prevention or control, and the most economic method of 
restoring lands already injured to varying degrees by the uncontrolled action 
of wind or water 
Effective: May 26, 1936, to continue indefinitely 
Laboratory and field investigations of basic factors governing soil erosion by 
irrigation water 
Cooperation: Soil Conservation Service 
Objective: To study the basic physical relations of soil properties, slope 
of lan~-, and size of stream to soil erosion and conservation in order to find 
practical methods of reducing erosion and soil depletion caused by irrigation 
Effective: 1940. Renewed yearly 
The establishment and operation of a cooperative soils laboratory 
Cooperation: Soil Conservation Service 
Objective: In making soil conservation surveys the work must be sup-
ported by physical and chemical laboratory analyses of soil samples taken in 
the field. This laboratory will do this work as well as to process soil and water 
samples to provide basic data for use as a guide in making recommendations 
on soil conservation and management problems 
Effective: June 3, 1943, to continue indefinitely 
Consumptive water use and requirements in Colorado River area of Utah 
Cooperation: Soil Conservation Service, Utah State Engineer 
Objectives: To determine the consumptive use of water by agricultural 
crops and other water consuming items in two or more specific hydrological 
areas. The study in each area will include measurement of the water Howing 
into and leaving each area. An estimate of the contribution to the water re-
quirement of the crops by precipitation will be made 
Effective: November 1, 1947, to continue for three years. Renewed 
Field testing of canal linings 
Cooperation: Soil Conservation Service and the Wilson Irrigation Com-
pany 
Objectives: To test a number of types of materials and combinations of 
these materials for lining canals to prevent or reduce seepage losses 
Effective: August 18, 1950 
Atomic energy research and development 
Cooperation: U. S. Atomic energy commission 
Objectives: To encourage, further, and intensify basic research work in 
order to increase fundamental knowledge which is essential to progress in all 
aspects of atomic energy development. 
Effective: March 1, 1950 
Table 5. Cooperation with non-federal agencies 
Production of foundation seed stocks 
Cooperation: Utah Crop Improvement Association 
Objectives: (1) To produce and maintain a supply of pedigreed founda-
tion seed stocks of all crop seeds commonly certified in this state and of com-
mercial im'portance. (2) To produce seed stocks true to variety, free from 
disease, of uniform quality and purity. (3) To release under contract super-
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vision new varieties of crop seeds for thorough testing and provide as a source 
of seed for new varieties. (4) To provide a source of pedigreed foundation seed 
which can be used by plant breeders and certified seed growers in the produc-
tion of high quality pure seeds 
Effective: June 31, 1941 
Nutritional deficiencies in range forage and the supplementary feeding of range 
livestock 
Cooperation : Swift and Company 
Objectives: (1) To determine the nutritional value of the principal range 
forages which are the sole source of feed of cattle and sheep during the grazing 
period. (2) To detern1ine the distribution and practical means of overcoming 
phosphorus deficiency and other possible co-existing deficiencies among range 
livestock. (3) To investigate the palatability and availability of the phosphorus 
from deHourinated phosphate rock and deHourinated superphosphate or similar 
products as compared to bonemeal when fed to cattle and sheep on carefully 
controlled experimental stations and on phosphorus-deficient range 
Use of canal to convey water from Logan River to site of hydraulic laboratory 
Cooperation: Logan and Northern hrigation Company 
Objectives: To supply water to the irrigation laboratory for the testing of 
canal linings 
Effective: June 23, 1945, to be renewed or terminated at the end of ten 
years 
Investigation on drainage of waterlogged and alkali lands in the Lewiston area, 
Utah 
Cooperation: The Amalgamated Sugar Company 
Objectives: To develop new and improved methods of design, operation 
and maintenance of drainage systems in the Lewiston Area; either by use of 
pumping systems, or by gravity systems, or both. To find the conditions under 
which, and the extent to which, drainage by pumping is preferable to drainage 
by gravity systems in the Lewiston Area, and to design, locate, drill, and develop 
drainage wells provided soil formations are favorable, so as to obtain maximum 
ground yield per foot of drawdown, and thus decrease drainage costs 
Effective: July 1, 1947 to December 31, 1948 
An investigation of the effect of various soil moisture stresses and fertility levels 
as well as the interaction of these on each other and in combination with 
spacing of beets on the percentage sugar, total tons of beets, and total tons 
of sugar per acre 
Cooperation: Utah-idaho Sugar Company, Amalgamated Sugar Company 
Effective: February 14, 1947 . 
The role of phosphorus in animal nutrition under range and farm conditions 
Cooperation: International Minerals and Chemical Corporation 
Objectives: To find (1) the phosphorus requirement for different types 
of animals, (2) the best methods of providing a supply of phosphorus for dif-
ferent animals, (3) the response from feeding different types and levels on (a) 
gain in weight, (b) reproduction 
Effective: September 30,1947 
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Growing seed of Narragansett aHaHa 
Cooperation: Division of Forage Crops and Diseases and Rhode Island 
Agricultural Experiment Station 
Objectives: To grow Narragansett aHaHa for seed increase during the 
seasons of 1949 and 1950, the entire seed crop in each of these years to be 
delivered to the J!hode Island Agricultural Experiment Station 
Effective: March 22,1949 
To study the advantages of feeding sugar to hogs, sheep, and cattle prior to 
slaughtering 
Cooperation: Sugar Research Foundation, Inc. 
Effective: July 1, 1950, to continue for one year 
Growing seed of Wisconsin Synthetic C aHaHa 
Cooperation: Division of Forage Crops and Diseases and Wisconsin Agri-
cultural Experiment Station 
Objectives: To grow Wisconsin Synthetic C aHaHa for seed increase dur-
ing the seasons of 1950, 1951, and 1952 
Effective: April 25, 1950 to 1954 
RESEARCH GRANTS 
During the biennium grants-in-aid to support research have 
been made by several organizations. In addition to the funds listed 
in table 6, some of the organizations have contributed generously 
in services, equipment, and other facilities to aid certain projects. 
Table 6. Private agencies contributing funds to the research program with 
amounts contributed 
Agency 
Amalgamated Sugar Company 
American Can Company 
American Potash Institute 
Anaconda Copper Company 
Corneli Seed Company 
Daws Manufacturing Company 
Delta lirigation Company 
Qraper Irrigation Com~any 
International Minerals and Chemical Corporation 
Lewiston Area Drainage Companies 
National Institute of Health 
Northrup King and Company 
Ogden Grain Exchange 
Rhode Island Agricultural Experiment Station 
Sears Roebuck Foundation 
Sugar Beet Development Foundation 
Sugar Research Foundation 
Swift and Company 
United States Smelting, Mining, and Refining Company 
University of Wisconsin 
Amount 
$4,150.17 
828.78 
500.00 
282.14 
200.00 
500.00 
1,913.66 
1,272.81 
6,131.46 
3,008.00 
29,400.00 
1,091.60 
2,578.22 
200.00 
7,900.91 
2,000.00 
1,000.00 
6,828.54 
2,400.00 
200.00 
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Utah Canners Association 
Utah Canning Crops Association 
Utah-Idaho Sugar Company 
Utah Poultry Producers 
Utah Power and Light Company 
Total 
SERVICE ACTIVITIES O~ THE 
EXPERIMENT STATION 
41 
690.98 
500.00 
4,000.00 
211.19 
2,181.13 
$79,969.59 
I N ADDITION to the strictly research activities, Station staff members are called on to perform many public services. 
The two veterinary laboratories perform diagnostic services for 
the growers of livestock and poultry. During 1948 and 1949 the 
following services were rendered: 
1948 1949 
Logan Laboratory 
1,207 1,463 Consignments 
Individual examinations 11,035 12,896 
Brucellosis tests 1,265 7,200 
Provo laboratory 
1,159 Consignments 1,033 
Individual examinations 6,848 4,148 
Brucellosis tests 24,977 18,861 
Pullorum tests 33,918 44,041 
Wherever there is a serious outbreak of disease, Station vet-
erinarians consult with farmers, county agents, and local control 
agencies in an attempt to determine causes and develop control 
methods. 
During the biennium 3,818 samples of soil, water, and plant 
materials were analyzed by the soils laboratory maintained in co-
operation with the Soil Conservation Service. These tests were 
made for governmental agencies and farmers throughout the state. 
In keeping with the state seed and weed laws the Utah Agri-
cultural Experiment Station has designated the Utah Crop Improve-
ment Association as the seed certifying agency in the state. State 
funds are appropriated to the Utah Agricultural Experiment Station 
to help administer the seed certification program. The number of 
applications for seed certification, the acreages applied for, and the 
amounts of certified seed produced under the program are given 
below: 
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Number of Acres applied Estimated production 
applications for certification of cert.i/ied seed 
Crop 1948 1949 1948 1949 1948 1949 
AlfaHa 181 225 6,583.3 8,588.7 389,949 lbs. 791,117Ibs. 
Clover 30 28 342 276.83 40,308Ibs. 41,086Ibs. 
Onions 8 10 5.67 11.7 5671bs. 3,950Ibs. 
Barley 40 27 464.95 402.1 13,155 bu. 14,139 bu. 
Oats 8 6 32.33 27.9 1,491 bu. 1,044 bu. 
Wheat 45 23 942.5 620 13,124 bu. 10,772 bu. 
Potatoes 112 93 934.05 798.27 275,974 bu. 237,594 bu. 
Totals 424 412 9,304.8 10,725.5 
Project leaders assist the Extension Service by talking with 
farm groups in various parts of the state, conducting short courses 
on the campus, giving demonstrations, holding field days on the 
experimental plots, writing extension circulars, answering letters for 
information, preparing informative articles for newspapers, farm 
magazines, and for station publications. Many farmers are given 
direct assistance on their farms with their management problems. 
"Much time of staff members is spent in meetings with other farm 
agencies in discussion and formulation of agricultural plans. 
PUBLICATIONS 
THE RESULTS of experimental work are also published by the Station. During the biennium 8 bulletins containing a total of 
291 pages, 4 circulars containing a total of 177 pages, 2 special 
reports totaling 54 pages, 34 articles in scientific and technical 
journals totaling 187 pages, two lists of available publications, 22 
pages, and an index to the first 10 volumes of Farm and Home 
Science, 9 pages, making a total of 740 pages, have been published. 
In addition 8 issues of Farm and Home Science, the station 
quarterly publication, have been issued. This publication attempts 
to keep farm people of the state informed of the progress of Station 
research. It contains timely articles and progress reports of research 
work written by staff members. " 
Bimonthly a partial list of publications received by the Station 
is issued in mimeograph form for distribution to staff members. 
Twenty-six mimeograph publications on subjects of immediate im-
portance were issued for state distribution. 
The mailing list on Farm and Home Science has grown to more 
than 5700. Other publications are sent out only on request other 
than to libraries, experiment stations, county agricultural agents, and 
agricultural teachers of the state. 
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BULLETINS 
B332. Cost and efficiency of celery production in Box Elder and Utah Counties 
in 1945 and 1947, by Earnest M. Morrison. Department of Agri-
cultural Economics. 28 p. 
B333. Drainage districts in Utah: their activities and needs, by J. Howard 
Maughan, Orson W. Israelsen, and Eldon G. Hanson. Department 
of Irrigation and Drainage in cooperation with the Division of 
Irrigation and Water Conservation, U. S. Soil Conservation Service. 
64 p. . 
B334. Costs and returns from peach production, selected areas. Utah, 1947, 
by Earnest M. Morrison. Depamnent of Agricultural Economics. 
28 p. 
B335. Reclamation of saline-alkali soils by leaching, Delta Area, Utah, by R. 
C. Reeve, L. E. Allison, D. F. Peterson, Jr. Department of Irriga-
tion and Drainage in cooperation with the U. S. Regional Salinity 
and Rubidoux Laboratories. 52 p. 
B336. Biennial report, 1946-1948. 50 p. 
B337. The vitamin content of peas as influenced by maturity, fertilizers, and 
variety, by Ethelwyn B. Wilcox and Katharine E. Morrell. Depart-
ment of Nutrition. 16 p. 
B338. Nutrient deficiencies in Utah orchards, by D. W. Thorne and F. B. 
Wann. Departments of Agronomy and Botany and Plant Pathology. 
29 p. 
B339. Consumer demand for peaches of varying degrees of maturity. Western 
Regional Research Publication. Colorado and Utah Agricultural 
Experiment Stations in cooperation with the U. S. Department of 
Agriculture. 20 p. 
CmCULARS 
C123. Noxious weeds of Utah farm lands, by Arthur H. Holmgren and Ba~sett 
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and Plant Quarantine. Jour. Econ. EDtom. 41: 989-990. 1949. 
R581. Thermodynamics of soil moisture, by Jack Chatelain. Department of 
Physics. Soil Sci. 67: 305-309. 1949. 
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Vol. 9, No.3 
September 1948 
New water for Utah lands, by W. P. Thomas, G. T. Blanch, O. W. Israelsen, 
D. F. Peterson, Jr., and D. S. Jennings 
Administrative staff 
Alfalfa meal in the diet of the chick, by C. 1. Draper 
Two agricultural leaders honored 
Manganese deficiency: a new plant nutrient problem in Utah, by D. W. Thorne 
and F. B. Wann 
Consumptive use of water studies in Colorado basin, by D. F. Peterson, Jr. 
and Wayne D. Criddle 
Supplementary feeding of sheep on the winter range, by Lloyd E. Meldrum, 
Lee A. ShaI']2, Lorin E. Harris, C. Wayne Cook, Laurence A. Stoddart, and 
Louis L. Madsen 
The concentration of DDT in the blood and tissues of sheep fed varying levels 
of DDT, by J. R. Harris, C. Biddulph, D. A. Greenwood, M. J. Bryson, 
L. E. Harris, M. L. Miner, W. Binns, L. L. Madsen 
Research findings -
Native plant becomes weed menace, by Arthur H. Holmgren 
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Vol. 9, No.4 
December 1948 
47 
How much profit has there been in producing eggs in Utah, by George T. 
Blanch 
Expansion of the research program 
High milk production dependent upon adequate feed supply, by George Q. 
Bateman 
Weeds, the most costly crop pest, by D. C. Tingey 
Improvement of range sheep for lamb and wool production, by Louis L. 
Madsen, T. Donald Bell, Milton A. Madsen, and James A. Bennett 
Planting grass on Utah's ranges, by L. A. Stoddart 
Little cherry, a virus disease of sweet and sour cherries in Utah, by B. L. Rich-
ards, B. N. Wadley, G. W. Cochran 
Research in irrigation and drainage basic to agricultural prosperity in Utah, by 
_ O. W. Israelsen, C. W. Lauritzen, and J. H. Maughan 
Pollinating the alfalfa seed crop, by M. W. Pedersen and Frank E. Todd 
Ladybird beetles aid in pea aphid control, by George F. Knowlton 
Range cattle losses in Wayne county under investigation, by L. L. Madsen 
Vol. 10, No.1 
March 1949 
Severe Newcastle disease outbreak causes serious losses to Utah poultry in-
dustry, by'Vayne Binns, H. M. Nielsen, and M. L. Miner 
Home and farmstead planning 
Investigations show variations in grading in turkey processing plants, by R. H. 
Anderson 
Sixty years of agricultural research 
Red clover produces both a forage and a seed crop, by R. J. Evans 
Actual grazing trials prove new pasture mixtures potentially high producing, 
by George Q. Bateman, Wesley Keller, and J. Elmo Packer 
Irrigation and drainage problems in the Lewiston area, by J. Stewart Williams, 
J. Howard Maughan, and O. W. Israelsen 
Removal of salts by leaching found feasible and economical at Delta, by D. F. 
Peterson, Jr., R. C. Reeve, and L. E. Allison 
Quality and yield of winter wheat only slightly affected by use of 2, 4-D in 
weed control, l>y D. C. Tingey 
Dipping gives better control of sheep ticks than dusting, by Ted Tibbetts and 
C. J. Sorenson 
Insecticides not effective in control of curly top in tomatoes 
Surface arsenic occurrence on some plants attractive to bees, by T. C. Yao and 
G. F. Knowlton 
New spectograph laboratory completed, by Melvin C. Cannon 
Vol. 10, No.2 
June 1949 
Trends in Utah agriculture, by Dee A. Broadbent 
New seed cleaning laboratory 
Should range heifers be bred as yearlings? by J. A. Bennett, L. A. Stoddart, 
and L. E. Harris 
Regional cooperativ~ research 
Aaron Francis Bracken 
Survey shows ripe peaches are preferred by consumers, by Ellis W. Lamborn 
Lining of canals and reservoirs saves land as well as water, by C. W. Lauritzen 
and O. W. Israelsen 
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2, 4-D reduces yields of sweet com and potatoes, by D. C. Tingey 
Carp as a protein supplement, by William F. Sigler 
Cracking of cherry fruit, by F. B. Wann 
Utah born students have more decayed, filled, and missing teeth than out-of-
state students, by Ethelwyn B. Wilcox, Fawn D. Walker, and Delbert A. 
Greenwood 
Arsenic persistence on plants worked by bees, by G. F. Knowlton and T. C. Yao 
Vol. 10, No.3 
September 1949 
High freight rates unfavorable to agricultural and industrial development in 
Utah, by V. L. Israelsen 
New _poultry research farm nearing completion 
Nutritional diseases of farm animals, by L. L. Madsen 
Research in irrigation and soil management, by R. H. Walker 
Beware of fiy sprays with oil base, by Wayne Binns 
How shall peach trees be pruned? by S. W. Edgecombe, R. K. Gerber, and 
OdealKirk 
Ranchers have a stake in range research, by Wesley Keller 
Early spring vegetables from fall planting 
Cooperative research speeding solution of weed control problems, by F. L. 
Timmons 
Alfalfa meal in turkey rations, by Byron Alder 
Three staff members attain emeritus status 
Vol. 10, No.4 
December 1949 
What is the outlook for Utah agriculture in 1950? by W. Preston Thomas 
Small animal laboratory 
Verticillium wilt most serious tomato disease in Utah, by Orson S. Cannon and 
E. Milton Andersen 
Another milestone 
Mineral supplements for farm animals, by Lorin E. Harris 
Trucking supplanting rail in movement of agricultural products in Utah, by 
V. L. Israelsen 
Testing turkeys for pullorum disease, by M. L. Miner 
The z!.nc problem in Utah orchards, by D. W. Thorne and F. B. Wann 
Vol. 11, No. 1 
March 1950 
New insecticides, by G. F. Knowlton, W. P. Nye, F. V. Lieberman, F. E. Todd, 
and G. E. Bohart 
Statistics in agricultural research, by Bliss H. Crandall 
Ring spot cause of tree degeneration in Utah orchards, by G. W. Cochran, B. 
N. Wadley, G. H. Kaloostian, and B. L. Richards . 
Bonneville, a new spring barley ready for release, by R. W. Woodward 
Spacing of sugar beets studied in relation to yield and quality, by Jay L. 
Haddock 
Why not use a soil test as a guide to your fertilizer practice, by J. P. Thome and 
D. W. Thome 
Mountain meadows respond to proper management, by D. W. Pittman and 
R. F. Nielson 
Fertilizers affect composition as well as yields of aHalfa, by D. A. Greenwood 
and D. W. Pittman 
Increasing returns from wool, by Milton A. Madsen 
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Hexamitiasis found in turkey Hocks in Utah, by Datus M. Hammond and 
Merthyr L. Miner 
Some trends in American agriculture, by George T. Blanch 
Effective marke~ of livestock, by D. A. Broadbent 
Vol. 11, No.2 
June 1950 
Weber Basin project will conserve wasting water resources for irrigation and 
municipal use in five Utah counties, by Francis M. Warnick 
New greenhouse for study of virus diseases 
Salt Lake Growers' market provides economical means of bringing buyer and 
producer together, by John D. Baker and V. L. Israelsen 
Supply essential minerals in regular rations of hen and not in expensive supple-
ments, by C. I. Draper 
President F. S. Harris accepts mission to Iran 
Dr. Louis L. Madsen becomes eighth president of USAC 
Appraising desert range forage for sheep, by C. Wayne Cook, David O. Wil-
liamson, Lorin E. Harris, L. A. Stoddart, and L. L. Madsen 
Chemicals effective in control of biscuitroot in winter wheat, by D. C. Tingey 
New virus disease of sweet cherries found in Utah's Dixie, by B. L. Richards, 
Bryce N. Wadley, and George W. Cochran 
New potato varieties look promising, by Golden L. Stoker and Glen Baird 
MISCELLANEOUS 
List of available publications, April 1949 
List of available publications, June 1950 
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BUILDINGS AND EQUIPMENT ADDED 
D URING the biennium the poultry work has been moved from the campus to the new poultry fann one mile north and the turkey 
fann east of the campus. These two fanns are separated to prevent 
the spread of disease from the chickens to the turkeys and vice versa. 
On the poultry fann are four large buildings, two laying houses, 
and 12 range shelters. A large office building is provided with cold 
storage facilities in the basement and rooms for egg quality work. 
On the main Hoor is a fann office, a room for class instruction, 
and a room to house automatic incubators with a combined capacity 
. of 7500 eggs. The top Hoor is used for student quarters. 
The front part of the second building is used as a residence for 
the plant superintendent. In the back is the killing and dressing 
laboratory. This building also provides a research laboratory for 
hen batteries. Individual records on egg production, feed consump-
tion, and efficiency of feed utilization can be kept on 180 hens 
housed in these batteries. . 
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The third building contains a combination brooder and battery 
research laboratory. 
The feed building is designed to have all the grains stored on 
the second Hoor and all the vitamin and protein concentrates on the 
first Hoor. A large 1~ ton mixer has been installed for the mixing 
of experimental diets for chickens and turkeys. The building is also 
provided with grain spouts and sack chutes for convenience in 
handling bulk and sacked feeds. 
The two laying houses can take care of 48 single matings or a 
total of 1,000 birds. One of the houses is equipped with glass 
windows and mechanical ventilation system, while the other is 
ventilated through open windows in the front of the coop. The 
houses are designed with a large aisle in the back of the coop for 
convenience in gathering research data. 
The farm has 20 acres of range land for growing pullets. Twelve 
range shelters have been placed on this range for housing pullets. 
The turkey farm has 33 acres of range land planted to alfalfa. 
In addition to range shelters there are a large turkey breeding 
laboratory and an apartment for the caretaker. The feed is mixed 
at the poultry farm. 
Two greenhouses have been constructed during the biennium. 
One is used for studies on the virus diseases of stone fruits. Experi-
ments are being conducted to determine the insect vectors responsi-
ble for the transmission of virus diseases from infected trees to 
disease-free trees and also to determine more specifically the nature 
of virus diseases and the method of their spread through plants. 
The other greenhouse will be devoted largely to the study of 
problems related to legume seed production. Special emphasis will 
be given to the study of honey bees and wild bees as pollinators of 
alfalfa and their role in seed production. Damage done by harmful 
insects and methods for their control will also be studied under the 
~ontrolled conditions offered by this new greenhouse. 
One section of the brick building at the end of the battery of 
greenhouses has been remodeled and equipped for research with 
radioactive mineral nutrients of plants. Special studies are being 
conducted to find the role of iron in the growth of plants in cal-
careous soils where chlorosis is so prevalent. In the greenhouse 
plants will be grown in pot cultures under various treatments with 
radioiron. The treated materials will then be tested in this special 
laboratory to determine the utilization of iron by the plant and its 
relation to the uptake of other mineral elements. In these studies 
the mineral nutritional deficiencies of plants will be investigated. 
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BUILDING NEEDS 
Probably the greatest need of the Agricultural Experiment Station 
at the present time is for additional office and laboratory space. 
There is no available space in present buildings on the campus that 
could be used for these purposes. The College needs more 
space for classrooms so that no additional Hoor space can be spared 
in the existing buildings to meet these needs for office and laboratory 
space. Because of inadequate office space, some departments are 
located in as many as three buildings on the campus. A new 
agricultural science building would take care of office and laboratory 
needs not only of the Agricultural Experiment Station and School 
of Agriculture but would make additional classroom and laboratory 
space available to the non-agricultural divisions of the college. 
The expansion of the physical plant in the past ten years has 
taken place on land on and adjacent to the campus previously used 
by the Experiment Station. The fieldhouse, military science building, 
union building, temporary buildings, technology building, and the 
parking lot have all been established on land formerly used by the 
Experiment Station. 
The dairy herd, livestock, and facilities located on the campus 
must be moved. The removal of these from the present campus will 
require an additional barn, sheds, and land at the experimental 
farm for the dairy herd now located on the campus. It will also 
require sheep sheds, a cattle barn, silos, granary, and a feed mixer 
to meet the needs of the livestock departments. 
The new poultry farm building program has not been com-
pleted. There is need for a laying house, and a brooder house 
should be constructed at the turkey farm so that the chickens and 
turkeys can be completely separated from each other as a protec-
tive measure against disease. 
There are no facilities available to the Experiment Station to 
process adequately and store the extensive and valuable plant 
breeding materials that are and have been the foundation for the 
crop improvement program. The introduction of new strains and 
varieties, and the materials which must be used for the development 
of new plants must be carefully catalogued and stored. There are 
few important crops now grown in Utah that have not been im-
proved by this program. 
The Experiment Station does not have any cold storage space 
available that would permit it to handle fruits and vegetables be-
yond the harvest period. Cold storage space is also needed for 
52 BULLETIN 343 - BIENNIAL REPORT 
college teaching; and it should be constructed in connection with a 
building where processing, grading, and packing of such products 
can be done adequately. 
The new horticultural farm at North Ogden is badly in need 
of a storage and laboratory building to facilitate the research work 
there. 
The development of research work in irrigation and drainage 
is seriously handicapped by lack of structures which will permit 
work designed to study the loss of water from seepage and deteriora-
tion in linings of canals where water is moving. Present facilities 
permit study only of water losses from water channels with still 
water. Evapo-transpiration tanks, river diversion channels, earth 
storage reservoirs, head and velocity channels are needed for ef-
fective research work in this field. 
A considerable area of the land used by the Experiment Station 
needs leveling for more efficient use of irrigation water and to make 
it suitable for exacting experimental purposes. Modem irrigation 
facilities need be constructed on several of the farms. 
In addition to the building needs, the Station also is handi-
capped by lack of newly developed equipment which permits more 
exacting measurement and more efficient utilization of the techni-
cal staff. Funds are also needed to keep in a good state of repair 
buildings and equipment used for experimental programs! and to 
replace worn-out and obsolete equipment. 
DEPARTMENTAL CHANGES 
A T THE BEGINNING of the 1950-51 fiscal year, Dr. Louis L. Madsen, formerly head of the Animal Husbandry Department, became 
president of the institution. In September the Department of Ani~ 
mal Husbandry was reorganized with James A. Bennett as head of 
the department and Dr. L. E. Harris chairman of the Institute of 
Nutrition. The function of the institute, organized in 1946, is to 
coordinate research in the field of nutrition among the various de-
partments. Members of the institute include key personnel from 
the departments of Agronomy; Animal, Dairy, and Poultry Hus-
bandry; Chemistry; Foods and Nutrition; Zoology, Entomology, and 
Physiology; Range Management; Vegetable Crops; and Veterinary 
Science. 
The Department of Poultry Husbandry was reorganized when 
Professor Byron Alder retired in June 1949. Dr. Carroll I. Draper 
was made head of the department and has responsibility for research 
in poultry production and nutrition. Dr. Alfred B. Stepenson was 
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employed as assistant professor and has charge of research in poultry 
breeding. 
In the Sociology Department, R. Welling Roskelley was ap-
pointed head of the department when Dr. Joseph A. Geddes retired 
July 1, 1950. Dr. Geddes will continue his research on rural com-
munity organization on a part time basis. Dr. Roskelley will conduct 
studies to determine the impact of urbanization on rural community 
life. 
,ApPOINTMENTS 
Harold F. Albers, asst. prof. vet. sci. 
J. Clark Ballard, asst. prof. veg. crops 
Marjorie P. Bennion, res. inst. home ec. 
Melvin C. Cannon, assoc. prof. chem. 
Orson S. Cannon, collaborator, Bur. PI. Ind. 
Soils, and Ag. Eng. 
G. Alvin Carpenter, Asst. dir. ext. ser 
Paul V. Christofferson, asst. prof. vet. sci. 
Elizabeth Colbert, res. inst. home ec. 
Martel S. Cooper, res. inst. poul. 
Theodore W. Daniel, prof. silv. 
Vaughn E. Hansen, asst. prof. irrig. 
Eldon G. Hanson, asst. prof. irrig. 
Joseph R. Harris, res. inst. chem. 
Jack W. Herring, res. inst. poul. 
Vern K. Hugie, collaborator, Bur. PI. Ind. 
Soils, and Ag. Eng. 
Rex Hurst, res. inst. soils 
Marshall D. Levin, collaborator, Bur. PI. Ind. 
Soils, and Ag. Eng. 
Denton C. Linton, collaborator, Bur. Pl. Ind. 
Soils, and Ag. Eng. 
Devere R. McAllister, asst. prof. agron. 
James L. Mielke, collaborator, Bur. PI. Ind. 
Soils, and Ag. Eng. 
Cleve H. Milligan, prof. irrig. 
Max M. Nicholes, asst. prof. vet. sci. 
Rex Nielson, res. inst. agron. 
Arthur J. Morris, asst. dean 
Gregory L. Pearson, collaborator, Soil Cons. Ser. 
Warren Rasmussen, collaborator, Soil Cons. Ser. 
Max E. Robinson, asst. prof. range mgt. 
R. Welling Roskelley, prof. and head dept. soc. 
William F. Sigler, asst. prof. wild. mgt. 
Alfred B. Stephenson, asst. prof. poul. 
Sterling A. Taylor. asst. prof. soils 
F. L. Timmons. collaborator. Bur. PI. Ind. 
Soils. and Ag. Eng. 
Carol Watkins. res. inst. chem. 
R. Dale Webber. collaborator. Bur. Pl. Ind. 
Soils, and Ag. Eng. 
July 1949 
October 1950 
July 1950 
September 1948 
August 1948 
October 1948 
December 1949 
October 1948 
July 1948 
October 1948 
July 1949 
July 1948 
July 1949 
July 1949 
December 1948 
June 1949 
June 1950 
October 1949 
July 1950 
May 1950 
September 1949 
July 1948 
April 1949 
July 1948 
September 1949 
October 1948 
January 1949 
July 1950 
October 1948 
July 1949 
July 1949 
July 1948 
October 1949 
April 1950 
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RESIGNATIONS 
Harold F. Albers, asst. prof. vet. sci. 
T. Donald Bell, prof. animo hus. 
Melvin J. Bryson, res. inst. chern. 
Elizabeth Colbert, res. inst. home ec. 
Eldon G. Hanson, asst. prof. irrig. 
Rex Hurst, res. inst. agron. 
Max M. Nicholes, asst. prof. vet. sci. 
J. Ehno Packer, res. inst. dairy husb. 
Dean F. Peterson, Jr., assoc. prof. irrig. 
Edward L. Waldee, assoc. prof. bot. 
Carol C. Watkins, res. inst. chern. 
November 1949 
August 1950 
June 1950 
January 1949 
August 1950 
May 1949 
July 1950 
August 1949 
June 1950 
October 1949 
LEAVES OF ABSENCE 
Byron Alder 
William H. Bennett 
Aaron F. Bracken 
G. Alvin Carpenter 
C. Wayne Cook 
Robert K. Gerber 
Arthur H. Holmgren 
Vernon L. Israelsen 
David S. Jennings 
Ellis W. Lamborn 
Milton A. Madsen 
Laval S. Morris 
Earnest M. Morrison 
Howard B. Peterson 
B. L. Richards 
W. P. Thomas 
Frank B. Wann 
July-December 1948 
Jan. 1949-September 1950 
Dec. 1946-Dec. 1948 
Sept. 1949-June 1950 
Sept. 1948-June 1949 
Sept.-Dec. 1949 
Sept. 1949-May 1950 
July 1950-June 1951 
July-Dec. 1948 
July 1950-June 1951 
Sept. 1950-March 1952 
July-Dec. 1949 
June-August 1950 
Apr. 1949-August 1950 
January-June 1949 
July I-Dec. 1948 
Sept.-Dec. 1948 
EMERITUS 
Byron Alder, head of poultry dept. 
Willard Gardner, prof.!hySiCS 
Joseph A. Geddes, hea soc. dept. 
David S. Jennings, prof. soils 
Charles J. Sorenson, prof. ent. 
W. L. Wanlass, dean of commerce 
Robert L. Wrigley, asst. dir. ext. servo 
DEATHS 
July 1949 
July 1949 
July 1950 
July 1950 
July 1949 
July 1950 
July 1950 
Aaron F. Bracken, professor of agronomy, died May 4, 1949. In 
December, 1946, he went to Syria to develop an agricultural research 
program in that country. Mter being there a year and a half, he 
returned to Logan in the fall of 1948 with an illness from which he 
did not recover, although he taught during the winter and part of 
the spring quarters. 
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Professor Bracken attained a world-wide reputation as an 
authority on crop production in arid regions. He was connected 
with the Nephi Dry Land Experiment Farm from 1914 until the 
time of his death. He was superintendent from 1919 to 1949. 
STAFF 
ADMINISTRATIVE 
Louis Linden Madsen, B. S. (USAC 1930) PhD (Cornell 1934) 
Prof. and head dept. Anim. Hus. 1945-50, pres. 1950-
Rudger Harper Walker, B.S. (BYU 1923) M.S. (Iowa State 1925), PhD 
(1927) Dir. Exp. Sta. 1938-
Dee Albert Broadbent, B.S. (USAC 1936) M.S. (TIlinois 1938) Inst. Agr. 
Econ. 1938-40; asst. prof. 1940-47; assoc. prof. 1947-49; asst. 00. 1948-; 
prof. 1949-
David Alvin Burgoyne, B.S. (USAC 1919) M.S. (TIlinois 1937) Asst. to 00. 
1921-
Gladys Loynd Harrison, A.B. (BYU 1922) Cert. lib. (Calif. 1936) Bul. ed. 
and lib., 1936-38; ed. 1938-
Russell Elwood Berntson 
Sec.-treas. 1927-
Sylvan Erickson, B.S. (USAC 1928) 
Asst. sec. 1931-
Henrietta Nelson, B.S. (U. of Iowa 1939) 
Bookkeeper, 1946-
Eric A. Johnson, B.S. (USAC 1923) 
Asst. sec. 1912-1943; purchasing agent 1943-
King Hendricks, B.S. (USAC 1923) M.A. (Stanford 1926) PhD (1941) 
Acting librarian 1941-1947; 00. libraries 1947-
George Alvin Carpenter, B.S. (USAC 1934) M.S. (Calif. 1938) 
Ext. econ. 1941-44, state supervisor emergency farm labor, 1944-45; ext. 
mark. spec. 1946-48; asst. dir. Ext. Ser. 1948-
Jerald Emmett Christiansen, B.S. (USAC 1927) M.S. (Calif. 1928), D.C.E. 
( 1935) Dean of engineering 1946- ' 
Carlton Culm see, B.S. (BYU 1932) M.A. (1937) PhD (U. of Iowa 1940) 
Dean of arts and sciences 1945-
Howard Wayne Driggs, B.S. (U. of Utah 1926) M.A. (N.Y.U. 1928) PhD 
( 1932) Dir B.A.C. 1945-
Carl Frischknecht, B.S. (USAC 1924) M.S. (1925) PhD (U. of Maryland 
1945) Grad. asst. agron. 1924-25; asst. prof. poult. 1930-35; assoc. prof. 
1935-47; prof. 1947-; 00. Ext. Ser. 1948-
Ethelyn Oliv& Greaves, B.S. (USAC 1920) M.S. (1921) PhD (Calif. 1934) 
Inst. 1923-25; asst. prof. Ext. Ser. 1934-35; prof. and dean 'Home Econ. 
1945-
Arthur John Morris, B.S. (USAC 1923) M.S. (1930) 
Asst. prof. dairy mfg. 1931-35; assoc. prof. 1936-45; prof. 1945-, asst. 
dean of agr. 1948-
Lewis MacDonald Turner, B.S. (TIlinois 1923) M.S. (1925) PhD (Chicago 
1931) Dean of Forest, Range, and Wildlife Management 1943-
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Milton Rees Merrill, B.S. (USAC 1925) M.A. (Columbia 1932) 
Dir. pub. reI. 1926-31; inst. hist. 1927-29; asst. prof. 1929-33; assoc. prof . . 
pol. sci. 1933-36; asst. dir. summer school, 1932-40; dean 1940-49; asst. 
to pres. 1939-42; prof. and head dept. pol. sci. 1936-; dean of commerce 
1950-
RESEARCH 
Byron Alder, B.S. (USAC 1912) 
Asst. prof. poul. husb. and head dept. 1913-25; assoc. prof. and head dept. 
1925-27; prof. and head dept. 1927-1949; prof. emer. 1949-
Roice Hyrum Anderson, B.S. (Wyoming 1939) M.S. (Cornell 1941) PhD 
(1943) Assoc. prof. ago econ. 1947-
John Clark Ballard, B.S. (USAC 1946) PhD (Cornell 1950) 
Asst. prof. veg. crops, 1950-
George Quayle Bateman, B.S. (USAC 1922) 
Asst. prof. dairy hus. and supt. Dairy Exp. Farm, 1925-46; assoc. prof. 
and supt. Dairy Exp. Farm 1946-
James Austin Bennett, B.S. (USAC 1940) M.S. (1941) 
Asst. prof. an. hus. 1945-1950, prof. and head dept. 1950-
William Hunter Bennett, B.S. (USAC 1936) M.S. (1948) 
Cty. agent 1937-42; ext. agron. 1946-47; asst. prof. agron. 1947-50; assoc. 
prof. 1950-
Marjorie Prior Bennion, B.A. (Iowa St. Teachers Col. 1935) M.S. (USAC 
1950) Res. inst. home ec. 1950-
Clyde Biddulph, A.B. (BYU 1936) M.Ph. (Wisconsin 1939) PhD (1940) 
Asst. prof. phy. 1946-47; assoc. prof. 1947-48; prof. 1948-
Wayne Binns, D.V.M. (Iowa State 1938) 
Asst. prof. vet. sci. 1940-46; assoc. prof. and head dept. 1946-49; prof. 
and head dept. 1949-
George Thomas Blanch, B.S. (USAC 1930) M.S. (1931) PhD (Cornell 1940) 
Assoc. prof. ago econ. 1934-47, prof. 1947-
Rulon Reed Brough 
I.B.M. operator, statistical laboratory, 1950-
George Ballif Caine, B.S. (USAC 1912) A.M. (Missouri 1914) 
Asst. prof. an. hus. 1914-16; asst. prof. dairy hus. 1916-17; assoc. prof. 
1917-20; prof. and head dept. 1920-
Melvin Croxall Cannon, B.S. (U. of Utah 1933) M.S. (1938) PhD (Boston U. 
1941) Assoc. prof. chem. 1947-
Seymour Kent Christensen, B.S. (USAC 1948) 
Asst. prof. ago econ. 1950-
Paul Vickery Christofferson, D.V.M. (Colo. A & M 1948) 
Asst. prof. vet. sci. 1949- . 
George Wilson Cochran, B. S. (Kansas State 1941) M.S. (1942) PhD (Cornell 
1946) Assoc. prof. bot. 1948-
Charles Wayne Cook, B.S. (Kansas State 1940) M.S. (USAC 1942) PhD 
(Texas A & M 1950) 
Asst. prof. range mgt. 1943-50, assoc. prof. 1950-
Bliss H~nsen Crandall, B.S. (USAC 1937) M.S. (Iowa State 1942) 
Res. asst. agron. 1937-39, asst. prof. 1942-43; prof. and dir. stat. lab. 1947-
Theodore William Daniel, B.S. (Calif. 1934) M.S. (1936) PhD (1942) 
Prof. silviculture 1948-
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Carroll I. Draper, B.S. (USAC 1939), PhD (Iowa State 1942) 
Assoc. prof. poul. hus. 1945-49; prof. and head dept. 1949-
Samuel Wheeler Edgecombe, B.S.A. (Manitoba 1930) M.S. (Iowa State 1931) 
PhD (1936) 
Prof. and head dept. hort. 1947-
Robert James Evans, B.S. (USAC 1909) PhD (Cornell 1912) 
Ext. agron. 1913-20; ext. dir. 1920-24; prof. agron. and head dept. 1931-
47, prof. emer. 1947-
Carmen Daines Fredrickson, B.S. (USAC 1922) M.S. (1935) 
Res. asst. soc. 1946-49; asst. prof. 1949-
Willard Gardner, B.S. (USAC 1912) M.S. (Calif. 1915) PhD (1916) 
Assoc. prof. physics 1918-24, prof. 1924-49, prof. emer. 1949-
Joseph Arch Geddes, A.B. (BYC 1907) A.M. (Columbia 1912) PhD (1924) 
Assoc. prof. soc. 1926-28; prof. 1928-1950; dir. grad. div. soc. work, 1939-
50; prof. emer. 1950-
Robert King Gerber, B.S. (USAC 1932) M.S. (1935) 
Res. asst. bot. and pI. path. 1944-47, asst. prof. hort. 1947-
Delbert A. Greenwood, B.S. (BYU 1926) M.S. (1930) PhD (Chicago . 1948) 
Prof.chem.I946-
Datus Miller Hammond, B.S. (USAC 1932) A.M. (Calif. 1934) PhD (1936) 
Inst. zool. 1936-39; asst. prof. 1939-41; prof. and head dept. 1945-
Vaughn Ernest Hansen, B.S. (USAC 1943) M.S. (1947) PhD (U. of Iowa 
1949) Asst. prof. irrig. 1949-
Joseph Reuel Harris, B.S. (USAC 1927) 
Res. inst. chem. 1949-
Lorin E. Harris, B.S. (USAC 1937) M.S. (Illinois 1938) PhD (1940) 
As$OC. prof. an. hus. 1945-50; prof. 1950-
Jack Wiley Herring, B.S. (USAC 1948) 
Res. inst. poul. 1948-
Arthur Herman Holmgren, B.S. (U. of Utah 1936) M.S. (USAC 1942) 
Asst. prof. bot. 1943-50; assoc. prof. 1950-
Orson Winso Israelsen, B.S. (USAC 1912) M.S. (Calif. 1914) PhD (1925) 
Asst. prof. irrig. 1916-17; assoc. prof. 1917-19; prof. 1919-
Vernon Lycurgus Israelsen, B.S. (USAC 1929) M.A. (BYU 1937) PhD 
(Wisconsin 1942) 
Inst. ago econ·. 1941-42, assoc. prof. 1947-50; prof. 1950-
David Stout Jennings, B.S. (USAC 1912) PhD (Cornell 1917) 
Prof. soils 1918-50; prof. emer. 1950-
Lewis William Jones, B.S. (USAC 1936) M.S. (1937) 
Res. asst. bact. 1937-42; asst. prof. 1942-49; assoc. prof. 1949-
Odeal Cullimore Kirk, B.S. (BYU 1927) 
Res. inst. hort. 1947-
George Franklin Knowlton, B.S. (USAC 1923) M.A. (1925) PhD (Ohio State 
1932) 
Asst. prof. ent. 1926-30; assoc. prof. 1930-45; prof. 1945-
Ellis Weston Lamborn, B.S. (USAC 1943) M.S. (Illinois 1944) PhD. (Comell 
1947) 
Asst. prof. ago econ. 1947-
Marvin Prentice Leonard 
Res. inst. pI. indo 1946-
Devere Richard McAllister, B.S. (USAC 1939) M.S. (1948) PhD. (Iowa State 
1950) 
Asst. prof. agron. 1950-
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Milton Andrew Madsen, B.S. (USAC 1934) M.S. (1939) 
Asst. prof. an. hus. 1936-
Ferrin Leon Mangelson, B.S. (U. of Washington 1938) M.S. (USAC 1950) 
Res. inst. chern. 1947-
Doyle Jensen Matthews, B.S. (USAC 1950) 
Res. inst. animo hus. 1950-
Cleve Henry Milligan, B.S. (USAC 1932) M.S. (Calif. 1933) 
Prof.agr.eng.1944-
Merthyr Leilani Miner, B.S. (USAC 1937) D.V.M. (Iowa State 1941) 
Asst. prof. vet. sci. 1943-45; assoc. prof. 1945-
Raymond Robert Mo~re, B.S. (Penn. State 1936) M.F. (Yale 1946) 
Asst. ~of. forestry 1947-1950; assoc. prof. 1950-
Laval Sidney Morris, B.S. (USAC 1923) M.S. (Michigan State 1925) M.L.A. 
. (Harvard 1943) 
Assoc. prof. and head dept. lands, arch. and planning 1939-47; prof. 1947-
Earnest Merrill Morrison, B.S. (USAC 1937) M.S. (Calif. 1939) 
Asst. prof. agr. econ. 1945-50; assoc. prof. 1950-
Harold Marriner Nielsen, B.S. (USAC 1933) M.S. (1936) 
R~s. asst. prof. vet. sci. 1.944-
Howard Boyd Peterson, B.S. (BYU 1935) M.A. (1939) PhD. (Nebraska 1940) 
Inst. agron. 1940-43; asst. prof. 1943-47; assoc. prof. 1947-50; prof. 1950-
Don Warren Pittman, B.S. (Iowa State 1914) M.S. (USAC 1916) 
Inst. agron. 1916-20; asst. prof. 1920-24; assoc. prof. 1924-45; prof. 1945-
Leonard Heber Pollard, B.S. (USAC 1932) M.S. (1934) PhD. (Calif. 1939) 
Asst. prof. veg. crops and head dept. 1939-40; assoc. prof. 1940-47; prof. 
1947- . 
Bert Lorin Richards, B.S. (USAC 1913) M.S. (1917) PhD. (Wisconsin 1919) 
Inst. bot. 1913-15; asst. prof. bot. and pI. path. 1915-17; assoc. prof. 1919-
24; prof. and head dept. 1924- ; dean grad. school 1945-1949. 
Max Edward Robinson, B.S. (USAC 1940) M.S. (Oregon 1941) 
Asst. prof. range mgt. 1949-
Richard Welling Roskelley, B.S. (USAC 1932) M.S. (1933) PhD. (Wisconsin 
1938) 
Prof. and head dept. soc. 1950-
William Franklin Sigler, B.S. (Iowa State 1940) M.S. (1941) Ph.D. (1947) 
Asst. prof. wildlife mgt. 1948-50; prof. and head dept. 1950-
Winslow Whitney Smith, A.B. (U. of Utah 1933) A.M. (1936) Ph.D. (Wis-
consin 1939) 
Prof. and head dept. bact. 1946-
Char~es James Sorenson, B.S. (USAC 1914) M.A. (1927) 
Asst. prof. zooI. and ent. 1914-20; 1926-29; assoc. prof. 1930-46; prof. 
1946-49; prof. emer. 1949- . 
Alfred Benjamin Stephenson, B.S. (Va. Poly. 1933) M.S. (Rutgers 1934) Ph.D. 
(Iowa State 1948) 
Asst. prof. poult. hus. 1948-
Kenneth Richards Stevens, B.S. (BYU 1927) M.S. (Rutgers 1929) Ph.D. (1932) 
Inst. bact. 193~-33; asst. prof. 1933-41; assoc. prof. 1941-49; prof. 1949-
Laurence Alexander Stoddart, B.S. (Colo. State 1931) M.S. (1932) Ph.D. 
Nebraska 1934) . 
Prof. range mgt. and head dept. 1935-
Golden Lyman Stoker, B.S. (USAC 1932) M.S. (1933) 
Asst. prof. agron. 1945- . 
Sterling Angus Taylor, B.S. (USAC 1941) Ph.D. (Cornell 1949) 
Asst. prof. soils 1949-
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William Preston Thomas, B.S. (USAC 1914) M.S. (Cornell 1926) Ph.D. (1939) 
As§t. prof. Ext. Ser. 1915-25; asst. prof. agr. econ. 1926-28; prof. and head 
dept. 1928-
David Wynne Thome, B.S. (USAC 1933) M.S. (Iowa State 1934) Ph.D. 
1936) 
Assoc. prof. soils, 1939-47; prof. and head dept. agron. 1947-
Delmar Clive Tingey, B.S. (USAC 1922) M.S. (1924) 
Asst. agron. 1922-25; inst. 1925-28; asst. prof. 1927-35; assoc. prof. 1935-
47; prof. 1947- . 
Victor Waddoups 
Res. inst. bot. 1948-
Frank Burkett Wann, A.B. (Wabash 1914) Ph.D. (Cornell 1920) 
Assoc. prof. bot. 1926-47; prof. 1947-
Ethelwyn Bernice Wilcox, B.S. (Iowa State 1931) M.S. (1937) Ph.D. (1942) 
Asst. prof. home econ. 1943-46; assoc. prof. 1946-48; prof. 1948-
David Oliver Williamson, B.S. (USAC 1936) 
Res. inst. an. hus. 1946-
LeMoyne Wilson, B.S. (USAC 1927) M.S. (1932) 
Asst. prof. soils 1929-34, 37-
Ting-chang Yao, B.S. (St. Johns U. 1945) M.S. (USAC 1949) 
Res. inst. chern. 1949-
FEDERAL COLLABORATORS 
Willis Chapel Barrett, B.S. (U. Colo. 1917) C.E. (1919) 
Soil Conservation Service 
Day LeMar Bassett, B.S. (USAC 1948) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
George Edward Bohart, B.S. (Calif. 1938) M.S. (1939) Ph.D. (1947) 
Bureau of Entomology and Plant Quarantine 
Orson Silver Cannon, B.S. (USAC 1935) M.S. (1937) Ph.D. (Cornell 1943) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
John Wilford Carlson, B.S. (USAC 1922) M.S. (1927) Ph.D. (Wisconsin 1939) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Alfred Ernest Clarke, B.A. (Alberta 1924) M.S. (1927) Ph.D. (Wisconsin 1931) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
George Dewey Clyde, B.S. (USAC 1921) M.S. (Calif. 1923) 
Soil Conservation Service 
Howard Earl Dorst, A.B. (Kansas State 1929) A.M. (1930) 
Bureau of Entomology and Plant Quarantine 
-Jay Lamar Haddock, B.S. (BYU 1930) M.S. (Mass. State 1932) Ph.D. (Iowa 
State 1942) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Leslie Rushton Hawthorn, B.S. (Cornell 1924) M.S. (1928) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Harold Robert Hochmuth, B.S. (Colo. State 1934) M.S. (Calif. 1938) 
Bureau of Agricultural Economics 
Vern Keam Hugie, B.S. (USAC 1939) M.S. (Oregon State 1941) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
George Hagop Kaloostian, A.B. (Fresno State 1935) M.S. (Oregon State 1939) 
Bureau of Entomology and Plant Quarantine 
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Wesley Keller, B.S. (USAC 1929) M.S. (1932) Ph.D. (Wisconsin 1939) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Cyril Walker Lauritzen, B.S. (USAC 1930) M.S. (Mich. State 1932) Ph.D. 
(1934) 
Soil Conservation Service 
Marshall David Levin, A.B. (U. of Conn. 1947) M.S. (Minnesota 1949) 
Bureau of Entomology and Plant Quarantine 
Frank V. Lieberman, B.S. (Iowa State 1936) 
Bureau of Entomology and Plant Quarantine 
Denton Coolidge Linton, B.S. (USAC 1948) 
B!ll'ea~ of PI~nt Industry, Soils, and Agricultural Engineering 
Joseph Howard Maughan, B.S. (USAC 1916) M.S. (1924) 
Soil Conservation Service 
James Leroy Mielke, B.S.F. (Oregon State 1925) M.S. (1933) Ph.D. (Yale 
1941) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
William Preston Nye, B.S. (USAC 1940) M.S. (1947) 
Bureau of Entomology and Plant Quarantine 
Gregory Leslie Pearson, B.S. (USAC 1947) M.S. (1949) 
Soil Conservation Service 
Walter Edwin Peay, B.S. (U. of Utah 1933) M.S. (USAC 1939) 
Bureau of Entomology and Plant Quarantine 
Marion Walter Pedersen, B.S. "(Nebraska 1941) M.S. (1942) 
Burea!l of Plant Industry, Soils, and Agricultural Engineering 
Warren Willard Rasmussen, B.S. (USAC 1948) 
Soil Conservation Service 
Lawrence Adkins Reuss, B.S. (Illinois 1929) M.S. (1930) 
Bureau of Agricultural Economics 
Sterling Jared Snow, B.S. (U. of Utah 1913) 
Bureau of Entomology and Plant Quarantine 
James Parry Thome, B.S. (USAC 1937) M.S. (1940) 
Soil Conservation Service 
Francis Leonard Timmons, B.S. (Kansas State 1928) M.S. (1932) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Daniel Franklin Trussell, B.S. (Calif. 1925) 
Soil Conservation Service 
Bryce Nephi Wadley, B.S. (BYU 1936) M.S. (Iowa State 1942) Ph.D. (1947) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Ray Dale Webber, B.S. (USAC 1950) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
Rollo William Woodward, B.S. (USAC 1925) M.S. (1930) Ph.D. (Minnesota 
1947) 
Bureau of Plant Industry, Soils, and Agricultural Engineering 
FINANCIAL STATEMENT OF THE UTAH AGRICULTURAL EXPERIMENT STATION FOR THE FISCAL 
YEAR 1948-49, INCLUDING THE AMOUNT AND SOURCE OF FUNDS AND THE 
CLASSIFICATION OF EXPENDITURES 
Research 
Research Bankhead- and 
Bankhead- and Regional Jones marketing State and 
Hatch Adams Purnell Jones marketing research offset offset miscellaneous Total 
dollars dollars dollars dollars dollars dollars doUars dollars dollars dollar. 
Available revenue 15,000.00 15,000.00 60,000.00 12,170.15 19,918.760 32.068.91f 14,167.17 24,554.74 362,860.88* 555,740.61 
Ezpenditures 
14,703.56 15,000.00 47,596.71 8,416.02 13,145.00 7,599.94 93,923.25 218,53~.S7 Salaries 12,978.87 5,175.02 
Labor 296.44 5,720.72 2,739.90 1,813.66 7,717.57 703.35 5,750.40 93,391.95 118,13 .99 
Travel 2,570.57 719.06 190.62 2,337.01 30.44 728.37 14,897.55 21,473.62 
Transportation of things 54.21 1.14 6.31 485.89 6.24 262.16 2,182.45 2,998.40 
Communication service 16.11 2,872.84 2,888.95 
Rents and utility service 6,773.54 6,773.54 
Printing and binding 35.50 2.10 
Other contractural service 534.87 122.02 54.95 62.88 10,027.93 10,183.36 
Supplies and materials 2,066.77 144.16 87.03 170.14 511.11 9,589.36 11,014.53 
Equilment 1,420.65 25.75 3,200.86 1,043.96 112.00 6,086.49 55,694.01 68,348.25 
Lan purchase 1,592.45 2,864.78 3,553.39 37,944.30 47,401.32 
Land and non-structural 
improvements 
Buildings and fixed equipment 
Other structures 
5,809.83 5,819.47 11,629.30 
11,712.42 11,712.42 
1,415.79 1,415.79 
Total 15,000.00 
Balance 
15,000.00 60,000.00 12,170.15 19,782.77 25,592.15 
135.99 6,476.76 
14,167.17 24,554.74 346,244.86 532,511.84 
16,616.02 23.228.77 
.Includes July 1, 1948 balance 867.84 
fIncludes July 1, 1948 balance 2,523.91 
tIncludes 
19,919.19 Balance July 1, 1948 
State appropriation 290,000.00 
State enrceer- 750.00 
Gifts an contributions 28,076.89 
National Institute of Health 14,700.00 
Western Regional Laboratory 2,000.00 
Sales and miscellaneous 46,136.71 
Total 401,582.79 
Less Bankhead-Jones Offset 14,167.17 
Less Research and marketing offset 24,554.74 
Total 362,860.88 
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FINANCIAL STATEMENT OF THE UTAH AGRICULTURAL EXPERIMENT STATION FOR THE FISCAL 
YEAR 1949-50, INCLUDING THE AMOUNT AND SOURCE OF FUNDS AND THE 
CLASSIFICATION OF EXPENDITURES 
Available revenue 
Expenditures 
Salaries 
Labor 
Travel 
Transportation of things 
Communication service 
Rents and utility service 
Printing and binding 
Other contractual services 
Supplies and materials 
Equipment 
Land purchase 
Land and non-structural 
improvements 
Buildings and fixed equip-
ment 
Other structures 
Hatch 
dollars 
15,000.00 
12,752.02 
2,247.28 
.70 
Adams Purnell 
dollars dollars 
15,000.00 60,000.00 
15,000.00 45,127.47 
7,172.27 
2,557.91 
55.03 
12.50 
5.00 
406.06 
3,518.01 
1,145.75 
ResearchO 
Bankhead- and 
Jones marketing 
dollars dollars 
12,213.48 29,795.31 
10,874.35 14,552.66 
487.83 3,125.04 
418.80 84.56 
3.26 106.94 
94.47 237.85 
137.21 9,120.31 
197.56 938.61 
47.12 
571.77 
Regionalt 
research 
dollars 
46,976.76 
8,709.95 
13,615.32 
3,316.22 
111.06 
325.43 
40.75 
416.73 
7,198.30 
1,788.79 
71.88 
Bankhead-
Jones 
offset 
dollars 
13,986.17 
8,862.54 
3,234.73 
1,252.39 
10.82 
70.00 
98.25 
304.94 
152.50 
Research 
and 
marketing 
offset 
dollars 
31,968.15 
26,264.96 
2,165.47 
402.52 
196.54 
61.66 
1,986.29 
890.71 
State andt 
miscellaneous 
dollars 
360,445.11 
87,621.49 
95,854.65 
12,944.81 
2,032.86 
2,488.21 
8,293.13 
2,135.80 
8,006.72 
56,303.00 
18,677.80 
8,372.00 
1,068.16 
1,747.37 
1,405.83 
Total 
Balance 
15,000.00 15,000.00 60,000.00 12,213.48 28,782.86 35,594.43 13,986.17 31,968.15 306,951.83 
-Includes July I, 1949 balance 
fIncludes July I, 1949 halance 
flncludes 
Balance July I, 1949 
State appropriation 
State engineer 
Gifts and contributions 
National Institute of Health 
Western Regional Laboratory 
Sales and miscellaneous 
135.99 
6,476.76 
16,616.02 
290,000.00 
750.00 
21,019.56 
14,700.00 
6,500.00 
56,813.85 
Total 406,399.43 
Less Bank-head Jones offset 13,986.17 
LeSi Research and marketing offset 31,968.15 45,954~2 
Total 860,445.11 
1,012.45 11,382.33 53,493.28 
l?6 
Total 
dollars 
585,384.98 
229,763.44 t::x:I 125,655.31 ~ 20,977.21 2,516.51 2,813.64 8,375.63 4,428.83 
9,321.74 ~ 78,568.76 23,791.72 
8,372.00 
1,115.28 t::x:I 
1,819.25 I 1,977.60 519,496.92 65,888.06 
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